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Foreword
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RISH, Kyoto University
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Our institute, RISH, has continuously researched Hu-
manosphere Science for 18 years since establishment in
2004. We define the “humanosphere” as an essential space
that is indispensable for human activities while trying to pre-
cisely diagnose and assess its current status. The aim of Hu-
manosphere Science is to propose solutions with an inclusive
view of the diverse issues we now face, thereby creating a
human society capable of sustainable development. This has
prompted our vigorous efforts to explore new interdisciplin-
ary fields of research.

At the establishment of RISH, we coined the word “Sus-
tainable Humanosphere” from the need for a new term that
concisely describes the sustainable development of society, in-
cluding environment, energy and resources. The Sustainable
Development Goals were adopted by the United Nations in
2015, so we were 10 years ahead in pursuing similar objectives.

Specifically, we define the following five missions as crucial
themes to address: Mission 1: Environmental Diagnosis and
Regulation of Circulatory Function; Mission 2: Advanced
Development of Science and Technology towards a Solar
Energy Society; Mission 3: Sustainable Space Environments
tor Humankind; Mission 4: Development and Utilization of
Wood-based Sustainable Materials in Harmony with the
Human Living Environment; and Mission 5: The Quality of
the Future Humanosphere. Based on results from these five
missions, we aim to contribute toward the sustainability of
the humanosphere in which humankind lives.

As an approved Joint Usage/Research Center for the sci-
ence of the humanosphere, RISH is equipped with a num-

ber of superior research facilities, such as atmospheric radars,

Svyal2

KNP VA —48 4 - SR
Mission 2
Advanced Development of Science and Technology

large radio anechoic chambers, a supercomputer for space
and radio sciences, test facilities for the structural perfor-
mance of wood-based components, analytical systems for the
development of plant and biomass materials, a greenhouse
for the study of transgenic plants, and systems for studying
wood-degrading organisms. The Database for the Humano-
sphere, composed of observational data and a collection of
wood specimens, is also available. We open these assets to
both domestic and international researchers to promote col-
laborative research and become a central hub of Humano-
sphere Science.

The range of research at RISH has become so wide that
we have now expanded to all research categories defined by
the KAKENHI grants. Many of our efforts in collaborative
research are also highly regarded. Meanwhile, there remains
an increasing expectation for innovation in Humanosphere
Science. In reaction to this, we reorganized RISH to estab-
lish the Center for Future Pioneering Research on the Hu-
manosphere. The new center establishes several units that
concentrate on research activities and seeks to foster innova-
tive research that involves different disciplines and expertise.
Additionally, the overall management of cooperative projects
has been assigned to the Committee of Collaborative Re-
search Programs for further efficiency.

Under the new operating framework from 2022 onward,
we will continue to actively expand the field of Humano-
sphere Science in cooperation with related communities in-
side and outside Japan. We look forward to your valuable
assistance, support and participation.

Mamoru Yamamoto
Director

Syyar3
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Mission 3

Sustainable Space Environments for Humankind

towards a Solar Energy Society Sw¥ars
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Mission 5
Quality of the Future Humanosphere

Sv¥arl
EREEBW - MG BERER 1
Mission 1

Environmenal Diagnosis and Regulation of
Circulatory Function

Svy¥ari
PREALEL - BB AT L
Mission 4

Development and Utilization of Wood-based Sustainable
Materials in Harmony with the Human Living Environment

RISH, Kyoto University

3



4

2
Philosophy

HERDOZER L B | EFERFORIE

Creation of Novel Science for the Humanosphere:
Diagnosis and Remediation of the Earth

BiE Objective

NP, ZRpRRE, RSB, iz & A oA
BN & 22 2 TR | & L CudGrcHe R,
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RISH defines the “humanosphere” as the spheres that support
human activities, including the human living environment, the
forest-sphere, the atmosphere and the space environment. We
aim to investigate present and future problems of the humano-
sphere and explore innovative technology that will contribute to
establishing a sustainable society in harmony with the natural

environment.

HEFIA - XEAFEHLS Joint Usage / Research Center

AAFBERTZERT S, SCHR B ORE & 2, AAFERE
ZOLEFH - FEFFES & LB L w9 (P27
~39%M), APPSR IE A 4T % O [T
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RISH, Kyoto University

RISH was approved as the Joint Usage/Research Center for the
science of the humanosphere (see pp.27-39). RISH consists of
the following two core research areas: the Core Research Divi-
sions, which focus on fundamental humanosphere research; and
the Center for Future Pioneering Research on the Humano-
sphere, which is newly established to promote innovative studies
(see pp.20-22).

Sv<,a Missions

HIRERIETE R D %5 73 BF 3 B L 728 51 D 2 B LR %
AL ol 7% LAV TRIS S % BRI DO AFFEIS
WYHATOEY, fERDAIDDI v ¥ a Vi, P
284FPEA B [ BREISWT - MEBIBRAERIB ], [OKEs = A
V=2 IR )L T A B L TRBRA AL -
BEILEY 27 4 )0 B EUTHEA AR | D50 % 3
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By integrating the research results obtained in all the Core Re-
search Divisions, we pursue solutions to present and future prob-

lems concerning the humanosphere by addressing our five missions:
“Mission 1: Environmental Diagnosis and Regulation of Circula-

»

tory Function”, “Mission 2: Advanced Development of Science and
Technology towards a Solar Energy Society”, “Mission 3: Sustain-
able Space Environments for Humankind”, “Mission 4: Devel-
opment and Utilization of Wood-based Sustainable Materials in
Harmony with the Human Living Environment”, and “Mission 5:

Quality of the Future Humanosphere.”

#E Educational Programs

B, T TS, BRI Lo L 3 A SRR M
SEIC M L - HMBE 2@ U T RO EAFE
Fpz i) A \MEBER L X9 AN - 3tH
WFJEHLET & U TRl S M7 i e DWFJEREA - Hiiak %
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YEIF—IREIIBNT I L A@U T, WIIBLE
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MATVET,

We promote the education of graduate students in the scientific
fields of agriculture, engineering, natural science, and informat-

ics at the graduate schools of Kyoto University. We likewise edu-
cate young research fellows by encouraging their participation in

BLHERBBE Gender Diversity

P27 AT, AAE BT S AL R S iR B At
BRLE L7, KEKRBEEOEEZIILDE LT
Facebook 2 X Z1HHILA 72 & AZErN THLIL S
TR E R R L TV E T, ARHATIE Bahe
HITHWAEEDE ) BB ZHEMETHT LT,
THADREN % T K BRIC A0 A5 &2 HIR L 9

Syav2
KBIRIVF—EH - BEFR
Mission 2: Advanced Develop-

ment of Science and

Technology towards a Solar
Energy Society

Tyva
RIZESHR - TEIRSHETIE
Mission 1: Environmental

Diagnosis and Regulation
of Circulatory Function

Tvyal3d Tyvava
FHEFRE ERME - BEHES 2T L

Mission 3: Sustainable
Space Environments for
Humankind

Mission 4: Development and Utiliza-
tion of Wood-based Sustainable
Materials in Harmony with the
Human Living Environment

I
Tyoalb
e EFE
03y ar5-1 NDREE - RIFH
Mission 5-1: Harmonization of Human Health and the Environment
03y 352 RLAE AR DHEE
Mission 5-2: Establishing a Society with Reduced Dependence on Fossil Resources
03y 35-3 HELEICHIIEFE - AR - i EEOERY
Mission 5-3: Space-Atmosphere-Ground Interaction in Daily Life
03y 3Y5-4 KODPVLDORZIZK DT
Mission 5-4: Scientific Research on Wood Selection and its Contribution to Society
|

Mission 5: Quality of
the Future Humanosphere

BT

EEH 24 TIT 'O LY
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et

Graduate School of

Graduate School of

Informatics Agriculture

EFERZR
RISH
B TRRR

Graduate School of
Science

TEHR%RH
Graduate School of
Engineering

collaborative projects using the world-class, top-level research
facilities available at the Joint Usage/Research Center. Through
our symposiums and open seminars, we are fostering the devel-
opment of the future leaders of our society.

The RISH Gender Equality Committee (RISH GEC) was es-
tablished in 2015. The committee promotes supportive activi-
ties in the institute, such as enhancing utilization of the wom-
an’s resting room and releasing a variety of useful information
through Facebook. The aim of the RISH GEC is to create a
more comfortable working environment for both men and wom-
en, allowing people to perform to the best of their abilities.

RISH, Kyoto University
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Organization

OB B a4 mD
Number of staff members (as of April, 2022)

EENHE  (FRERE BEEHE it
Permanent Limited-term Visiting Total
#4® Professors 14 1 1 16
HEBUR  Associate Professors 1 1 0 12 s
58AM  Junior Associate Professors 1 1 0 2 Director
Bh# Assistant Professors 6 0 0 6
BATEPES  Technical Staff 1 0 0 1
£t Total 33 3 1 37
O KEPRAES4ER fasE3a8m
Number of graduate students (as of March, 2022) FIRFY>/NAA  Uji Campus
#tRE &t o ELRE &t 52
Ph.D. Total Master Total
a222222222 2222222222 o R
Ph.D. Master
o 6 06 0 O
- e aaa o EFWZEH 1 2
M Graduate Scool of Science
o I¥HER
[ B ] & Graduate Scool of Engineering ~~ © 8
- A&
REMER o0 o9
& A a : A A Graduate Scool of Agriculture
o BHREMEHR P 8
o O @ Graduate Scool of Informatics
;M &
£t Total 34 52
e PD7xO—%4 & &M4E3R85E OHAEFRFE sz EHM)
Number of research fellows and research students Annual Budget of RISH (Unit: one million Yen)
(as of March, 2022)
JSPSHEAFRIMES . ki
JSPS Postdoctoral Fellowship 1 Bt Donations
for Overseas Researchers KAKENHI 26 e
— (Grants-in-Aid Management
JSPSHHIMAER for Scientific Research) expenses grants
JSPS Postdoctoral Fellowship Researchers
> 182 1
Iy a ERHER 3 8 313
Mission Research Fellows
7Oz MPD7z0O— e
Project PD Fellows . 1 726
S —— ESE SRR y
W'?E'ﬁﬂﬁ%ﬁ 0 Research funds for 20204 AGHE
Trainees, Contract researchers industry-academia = Labor
FOMTRELE collaboration FY2020 expenses grants
Research students and others - 820 385

it Total 47
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Faculty

Meeting

BIFfR R RRZTER

Vice Director Core Research
Divisions

Iy alipERER

Mission-Promoting Committee

HEFIR - HEARIRERS

Committee of Collaborative Research Programs

EEERER
Advisory Board

FAHXEFELE  Uji Administration Office

EFERHRGHHTRR

Division of Diagnostics and Control of the Humanosphere
TTIT7IIA FOT—-5E
Laboratory of Material Biology
N AT AZERAET

Laboratory of Biomass Conversion

BB CE AT

Laboratory of Metabolic Science of Forest Plants and Microorganisms

BHEBEFHREIT

Laboratory of Plant Gene Expression
KRB
Laboratory of Atmospheric Sensing and Diagnosis

AREREERA T

Laboratory of Atmospheric Environmental Information Analysis
L— 4 —KRERIES

Laboratory of Radar Atmospheric Science
AREEAT— 2 AR

Laboratory of Atmospheric Observation Data Analysis
BERMASE (NEAZE - ERES)

Laboratory of Interdisciplinary Research

SEFERRAIRMRER

Division of Creative Research and Development of the Humanosphere
EVEEEM RIS EF
Laboratory of Active Bio-based Materials

TBRERMERIR ST

Laboratory of Sustainable Materials
EEEAREISERE A5

Laboratory of Timber Science and Engineering
BEERERE S

Laboratory of Innovative Humano-habitability

TIPSR T

Laboratory of Computer Simulation for Humanospheric Sciences

EHFEERSRS

Laboratory of Applied Radio Engineering for Humanosphere
FHEEMREREST

Laboratory of Space Electromagnetic Environment Exploration

WS (LA T

Laboratory of Fiber Multiplication

RAEMRIT GIEAESR - BNER)

Laboratory of Integrated Research

EFERRFRRR L 42—

\

EEER

Structure

FROAFEREE
IEFRAZER - TR
REFWIZTRL - TERPARTTR

Em
R, EER.
BRI, EMTRREEA

ERE
NEARRE. BEE
RERAZEAES

Center for Future Pioneering Research on the Humanosphere
ta—K
Center Head
AMEEFCEREI=Y b
Unit for Interdisciplinary Research on Wood Science
AREHFMEHEEERLI=Y b
Unit for Atmosphere-Plant-Soil Interaction Research

SeimebAlEMmmREI= b

Unit for Advanced Measurement and Technology Development

IMFATATOLY bV —EFREMELI=Y b

Biomass Product Tree Industry-Academia Collaborative Research Unit

EFERRFARMA L 2 —EBERE
Board Meeting

HEFIA - ARHREFIRRR(9FER)

7021 MNEIREMERSFIZEER

Project-based Collaborative Research Committee

LIRS

Working Committees of Collaborative Research Programs

© 3RIRTRY - BA TR - FERREDORIE
o EEFHREMITHEE

OB T T v Iy THEMR
e 7T UH—F J— FHRESHK(ARN)
o F—T IS~

© KU - HERR
0T —AN—2R
o BAFHLEE
7210 bAT 1 R, BUEIFD
© ERHFERAZRDHEE
O HRE LETOHE - BH
o /O 1y NUHEMMEDHEE
O HEAFRELDEE

Institute Support Office
STFEIMZEPTENETS Department Office (RISH)

RISH, Kyoto University
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International Education/Research

L OTEBNZEBRANCIEAS > T E 97, EBILFRIDIE 2 IRIL < HEE S &5 & & 1, LFEFH - SLEFEE e L
TOHEME LT, SEERMPARM O - 3%, T—FX—Z, fE7ay s %, oS - eiE%so
WIFEECRR L ChE T, X513, 7V 7 E PO EBASOREHM OERICO KX LHEBMLTWE T,

RISH research activity is spread all over the world. In addition to conducting many international collaborative

programs, we open our inter-university research facilities, databases, and projects to the international commu-

nity. We also contribute to scientific development in Asia and other areas.

ES#E#ME7OS 7 b

International Collaborative Research Projects

WO & OB 25T 2 M8t L. SR 2 ERIL RN Z
BT E LB AFENFOBREERHZOSLTWET, &
MOCAERE, TR oS 2 EBLRAFZEIE5114 A~ OHF
REIGEZ BIIERLS57 % YEAIEE OB ~NCE BT
1554 CL720 $72. MIEHIOT7 V7 )% —F 7 — FICHEL
72SICORP(JASTIP) 7u ¥ = 7 %, B HriEFigRE JST)
& ERH M JICA) ICX BASATREPS 7uy 2 v k%
WHLT, BB AMBRRLILFAIZE Yo 7 &L
TwEd,

KFaklR - KR OEFRFEREFIA

We are dedicated to promoting international collaborative research.
In fiscal year 2019, we conducted 51 international collaborations. A
total of 157 RISH members and graduate students visited overseas
institutes while a total of 155 foreign scientists visited RISH.
Both the SICORP (JASTIP) project, which is linked to our Asia
Research Node in Indonesia, and the SATREPS project, which is
supported by JST and JICA, cultivate global human resources and
help to launch research projects with developing countries.

International Cooperative Studies Using Collaborative Research Facilities

AV FAYTHAY DI INCERE ST, 204422 5EAR
(RERERV — 5 —), WEEHFETERTIC®E L TWwbs MU
L—%— (MR8 L — 5 —) 1. EFEFAEO
EBALZBG L T E T, FERSILAEMABTH(DOL). A
BB I21L—33 0740V F(LSF) 212U LT 50
LR A - Biik < b ERR R R T 2 2 L bis,
MBI FSERT 2 REL TV ET,

EfMARS - HE7077 4

The Equatorial Atmosphere Radar (EAR), which celebrates its 20th
anniversary in Indonesia, and the Middle and Upper atmosphere
(MU) radar have been accepting international applicants for inter-
university collaborative programs. We promote internationalization
of other large facilities, such as the Deterioration Organisms
Laboratory (DOL) and Living-Sphere Simulation Field (LSF), to

enhance the transfer of technology and higher education.

International Research Conferences and Schools

EBEY Y RIT L A7 — VR, BMEGL TWET, F/,
ra— VTR RFEEEL =Y P2 EB LT, AEIAKE
Wk BAGFEREICET 2 LWifEbREL TnET, &5
2. A ¥ BA Y TREEE (LIPTD) & o3I & ) [EEBER 2
27—V (HSS) J% P 20 4EBE & ) B L Pk 23 4EBE D & 1T |
BAERS Y YR Yy A (ISSH) IDBHEL T E 9,
(P2312d Z0IR)

RISH, Kyoto University

RISH organizes several annual international symposiums and
schools. Innovative Humanosphere Science is also promoted by em-
ploying overseas researchers at the Global Sustainable Science Unit.
Furthermore, RISH and Indonesian Institute of Sciences (LIPI) have
co-organized the Humanosphere Science School (HSS) since 2008
and the International Symposium for Sustainable Humanosphere
(ISSH), a joint research forum held with HSS since 2011.

EIFRE AT AT E
Memoranda of Understanding (MOUS)
with Foreign Institutions

HEHEERZEOMELE T I 225 1 ORmEMRAEL, BESY
DESRLERZIND 20, AR A O SEH%E
LZ L OEMRHMEZMAE L T E T, FHEERET
ZORII26HFICDIZTY, FLAEMLTVWE T,

For the promotion of international collaboration for humanosphere
science and development of related fields of science, we have signed
following Memoranda of Understanding (MOUs) and/or Letters of
Intent (LOIs) with foreign institutions worldwide. At the end of 2021

we had 26 MOUs in place, and the number is continually increasing.

1 fhE BERMEXE Nanjing Forestry University

P TIR Tv AmERSRE s WEEOTER o /oo s o e Loges

3 AVKRRIT 1> R THZEFET National Institute of Aeronautics and Space of the Republic of Indonesia (LAPAN)
4 T4V F 71 77 SVTT %R VTT Technical Research Centre of Finland

5 R IR Zhejiang A & F University

6 TFXAUHERE FUIHRTKE KR - HIBHEE College of Atmospheric and Geographic Sciences, University of Oklahoma

7 AVK FHAEF BE:RLAREEEMER National Atmospheric Research Laboratory (NARL), Department of Space, Government of India
8 TNHIYTF TNH)TRER  EREEREE Institute of Mathematics and Informatics, Bulgarian Academy of Sciences

9 HE TR Southwest Forestry University

10 &E ERIRIh AR FHEERETERR College of Planning and Design, National Cheng Kung University
HAKRYT suvayroAn miem e i s
12 AV RRIT7 1V RxO7EER £PHEMREE 54— Research Center for Biomaterials, Indonesian Institute of Sciences (LIPI)

13 &4 Fa70raAVKE B Faculty of Science, Chulalongkorn University

14 BE SIEXRER  ILMBRIERIZERE College of Forest and Environmental Sciences, Kangwon National University

15 AV RRIT7 AV RRITARTLRE TARIH - SHERES Faculty of Civil Engineering and Planning, Islamic University of Indonesia

16 hE HIEMEXS MHHEEE - T1E55R Material Science and Engineering College, Northeast Forestry University

17 AV RZRI7 TUEFAKE IBSER Faculty of Mathematics and Natural Sciences, Andalas University

18 AUK 1 > PRSP Indian Institute of Geomagnetism (IIG)

18 A& EsrhEAS National Chung Hsing University

20 NVUSFva IINFKE Khulna University

21 /B BEERERMERS EERFHEE 4 — National Space Organization, National Applied Research Laboratories of Taiwan
22 BB B & EREREmEE National Museum of Taiwan History

23 AVKRIT LSTToAs s szitélat8:;?\;'%?;:,)\//;;2?%rﬁ\f/é\il;icematics and Natural Sciences, Faculty of
R e e D
25 IL=o7 7 hKE Universiti Putra Malaysia

26 7R OL—XX#%E Université de Lorraine

HEABAVLREE

Visiting Scientists from Foreign Countries

HREEERICIE, SHEAE B RE SN T, FHE
ABBOESNVIIBMOLEITHET D, BETIIHDTDORY
Va VICEBENSHONEAEE L LRI TVET, ATD
SAEIAF7EE OB~ IRHENEINICS ). HAARIREZ O
SHEINRE TS H O Z T ANEZ OS54 TER114 T,
B, BERSAPTEHELTVET,

RISH established three positions for visiting scientists from foreign coun-
tries. This program started in 1986,and we are now hosting approximately
5 scientists every year. We also encourage young scientists to participate.
About 11 foreign post-doctoral fellows have visited RISH under the
“JSPS Postdoctoral Fellowship for Foreign Researchers”. Additionally,
we accept approximately 25 foreign graduate students every year.

RISH, Kyoto University
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Environmental Diagnosis and Regulation of Circulatory Function

HERIRI LR A0 7 SRR BIR O 72 £ OBRBEE T O
Tz FHT 5121k, KEIORGBL — 57—
% ETHRORGERE LR ICHE L, 20T 540%
B0 F I F 72 EWED S KB D72 5 W) E %
LT AL ADAH = AL ZHEPTHZEHRDOLN
iﬁoégu\gﬁiﬁ-wgﬁﬁuﬁb%ﬁ%-w
AR ORERE ORNT & Hili %8 U<, AL & RIS

e WFE W RER N A A~ ARG - A HWE @hﬁm
REEFAHI AT LOMEZDILET, Ivvay
1 Cid. WEMRBROBLM D S BB R E T 5 X 9.
Ho%) HIHAE TEBEICE TR E T,

9

To develop predictions of environmental change, such as global
warning and extreme weather events, Mission 1 diagnoses at-
mospheric conditions by highly sensitive radar and satellite
measurements. This work elucidates material transport and ex-
change mechanisms between the atmosphere and the biosphere,
including the pedosphere. To establish a fossil fuel-independent,
biomass-based sustainable energy production and utilization
system, this mission views the humanosphere from a material
cycling perspective. Research projects include investigating the
biological functions of plants and microbes in biomass produc-

tion and cycling using techniques such as metabolic engineering.

Iﬁn—m»ﬁw

Global observations

ATIBEIR - KZUKE
Q Atmospheric circulation
o /atmospheric waves *'ﬁ
Q Atmosphere
REITE FRIEETA
Metabolic engineering Environmental monitoring
RFREE
RE INA F T REE

Carbon emissions

Carbon fixation

_O._{ Ibiomass production
\»

L MERER

e0dr

oo
L }'
BAS FETE

et

N

UCCIT/IAKESEITUITTATSITES

10 RISH, Kyoto University

Biogeochemical cycles

Forest-sphere

Plant molecular breeding

ARBE-TEZEEYERE
Material exchange f
ﬁ** between the atmosphere f
and the rhizosphere \ '
JE—b
TiEE U TEMRER
Rhizosphere Development of

remote sensing technique

AnHEMHEZNLE
E%—J’Cn*ﬂﬁﬂiﬂi

Biosphere-Atmosphere Exchange of Trace Molecules

WRRENGFEPEHRAF v /-2 b BV AIEICE -
T EEBRRTS—H5T0Oy RRT—IUIh7z>T, &
FLEFMBEICS T DBEMRTUED T T v 7 X B8 hH R
AL TWET,

We study the carbon dynamics from the ecosystem scale to the plot
scale in forest environments through in-situ measurements of trace
gas fluxes based on micrometeorological methods and automated
closed chamber techniques.

WEH AR HEOBEERIC
B9 2EMFAME

Biological Studies on the Interactions between
Plants, the Atmosphere and the Rhizosphere

/ \>—\002 " X
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TEM T AR PICIERMEER#(EEYM BVOC) ME L £,
ZTOEBZFNLRE E. AARBEMENICHESLICL
£9, I5IC, MY IEPSERRELELHICELEL
EEMINT 2HABEMBAATE L L DI, MEIZOMES
Th-oTWEY,

Plants emit a large quantity of volatile organic compounds
(BVOCs) to the atmosphere, while plants absorb minerals and
heavy metals from the soil. In this mission, the physiological
functions and molecular mechanisms of these exchanges are
studied to develop transport engineering.

KBEXRR[L—F—ICKBHIRERHA

Environmental Observations Using Large Atmospheric Radars

BRRFRIE
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WERERICEADS TIEED
HEHEMRE(ER

Rhizosphere Plant-Microbe Interactions Involved
in the Material Cycle

ARE-TEEER

Material Transport the e and the Rhi:
o
XEH = s
X\ Nitrogen Carbon

Atmosphere

RFEXPEROB/RICSW(, TEBRRBEELFEZHOE T,
AR TIE. ¥ A BHEY CIRWE & DIHERIRBIMEN D
HEEZHIET 3B EETFEHZSPICTBHIET.
T DIFRIEEICEM T 2D ELTVET,

Soil plays an important role in carbon and nitrogen cycles. We
elucidate the functions of genes and metabolites involved in
legume-rhizobium symbiosis and the rhizosphere interactions
between plants and microbial communities to contribute to
sustainable crop and plant production.

MUL—4—PfREATL—4—-65E%H
BEWTC, L= —A A= TRTFy
2 —Hl[E % & DA DIEE LRI % B
L, ARRIBEERECAELE T, 9
B2 s COMATE 2T BB
EEOFERFACEMLE T,

By using the MU radar and the Equato-
rial Atmosphere Radar, we have devel-
oped atmosphere observation technolo-
gies, including radar imaging and clutter
suppression, to precisely measure the
atmospheric environment. We elucidate
the mechanisms of material transport and
contribute to future projections of environ-
mental change.

RISH, Kyoto University
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Advanced Development of Science
and Technology towards a Solar Energy Society
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Symbiosis

Mission 2 aims to develop technology for advanced solar energy
conversion by means of microwave technology, biotechnology,
and chemical reactions. We study the direct conversion of solar
energy into electric and electromagnetic wave energies, as well
as the indirect conversion of solar energy into highly functional
materials via wood biomass, a carbon fixation product of
photosynthesis. Mission 2 intensively focuses on the conversion
of solar energy to highly functional materials, which includes an
understanding not only of basic humanosphere science but also

of how total systems are implemented in the humanosphere.

FHAGRE
Solar-Powered Satellites

XA OREE
Microwave power
transmission
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Microwave
applications
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N AT ABEFRD=HD
£ - LEZIRMAR

Studies on the Biochemical and Chemical Con-
version of Biomass for Advanced Utilization

N A7 2%, BREESHFRILER. N1 TRB L ENER
MBICEBRTHZEE2DE L. N F Y ADBBEEREN. )
T Z U DR OREREREAT ICH. ~ 1 7RIEICL BT
FIAERY 27 LORFE. N # ¥ IEHEEERP ATMIED
FREMELTVET,

To convert biomass, into useful materials, functional polymers,
chemicals and biofuels, we study the fine structures of bio-
mass, the functions and applications of lignin-degrading mi-
croorganisms, microwave reactions for biomass conversion
systems and the development of biomass-converting enzymes
and artificial catalysts.

INM AT ATEERD
B2 Lo ARG

Elucidation of Biomass Formation/Conversion
for Break-through Technologies

EMFEM OTEREHFAIC

Inspired from biological materials in a cycle

LA EDHE

biosynthesis Yl biodegradation

4 - A
T bt WIS
ETEGUOMTOT Materidls] DIOTETINETY

HER ETHYEKBIRT 3N AM A Y IADEER EENEE
EFRBEICEBRLEODELTVWET, ZDSAT. N1F~
ZBHFOFMFE LN 47 BB 1B /-EFHAIER
HifEE e STHREED TV T,

Biomass is a valuable material, as it exhibits a well-balanced
life cycle on Earth. We conduct research that aims to develop
sustainable materials and technologies derived and inspired
from biomass by precisely understanding the biological mech-
anisms of biomass formation/degradation.

FHAEREERD=HD
79 ¥ L ARER TR

Wireless Power Transfer Technologies for Solar Power
Satellites/Stations for a Sustainable Humanosphere

KEBEIxNX—2LWERELHRAT 20, FHEHE
TABAREELTE )FHABRERNOEREDE L. <
A 7O ERW TA VL IEERMEMEL TVWET,
COFETIE, HEEROERFTEPE ML X &Y —BF
HECHFIATEET, 71 VL XRERME. THEE
ANEEEB & £ D% CHfiTE U TR EED TWE T,

Our research is wireless power transfer (WPT) technologies
both for Solar Power Satellites/Stations and for wireless char-
gers of mobile phones and battery-less sensors, etc. The WPT
is a bridge technology between human habitats in outer space
and on human living environment

BReEARBRFEODRRELE
STEFIAMERIC KBS
Analytical Electron Microscopy for Development of
Biomass-Based Functional Carbon Materials

NAATRIRFBLINDOTRES DA TELUREEICL. N
1A AREREMERFMBOMEREDE L TVET, 51T,
AMEFEBEE L > TESNAFHEE T — KNy T
LT, BEEMRFEMHOREOREEED TWET,
Biomass-based functional carbon materials are developed by
catalytic carbonization with metal ions or heteroatoms. Ana-
lytical electron microscopy is a powerful tool to analyze these
structures and chemical reactions, the results of which lead to
potential biomass-based materials applications.

RISH, Kyoto University
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Sustainable Space Environments for Humankind
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The aim of Mission 3 is to advance research for the understand-
ing of space and atmospheric environments and their interac-
tions with the human living environment-sphere and the for-
est-sphere by using satellites, space stations, sounding rockets,
ground-based radar, and computer simulations. This mission also
aims to respond to the societal demand for the utilization of sus-
tainable space environments by deepening our understanding of
the fluctuations in radiation belts and geomagnetic storms due
to solar flares and by proposing measures to tackle threats from
space, including potentially hazardous space debris and asteroids.
For example, we study an engineering approach to prevent as-
teroid impacts on the Earth, as these events cause severe dam-
age. This mission not only deals with understanding and utilizing
space environments, but it also emphasizes the maintenance and
improvement of space environments for daily human life, as well
as interactions with the atmosphere, the forest-sphere, and the

human living environment-sphere.
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Study of Geomagnetically-Induced Currents

FEHEE RN D ERE. HEOXERL & ICHKTEE
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Electric currents flowing in space occasionally induce large-
scale currents on the ground, potentially causing power out-
ages. Understanding the physics of the connection between
space and the ground, we help improve the safety of the pow-
er grid system.

FHEHBIRIEO A
Exploration of Space Electromagnetic Environments

FEIVYIVANURARORRE
Development of tiny instruments
dedicated to space missions

BE-OTYNILDIFHERRIEBERE
Exploration of space electromagnetic environments
via satellites and sounding rockets

FHRAHMEORRE

Development of New Materials for Space Humanosphere

WARSURDOF A (EHLE) —BREIROSEME K
Fine bubble applications (Chemistry) SEM images of ZnO
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32T FHTIAVERIREEEN
BRICFSELET,

The geospace environment is subject to
high variability due to solar activity. We
perform computer simulations of sub-
storms that result in auroras, the genera-
tion of electromagnetic waves, and asso-
ciated particle dynamics in radiation belts
to understand variations in electromagnet-
ic environments of space plasmas.

R EER

Geomagnetically induced current

o EXFEHEE COANEOETFEENCE
BL:57 3 FHBERIRENDE(LE, BFE
FEXOT v MIEH L 2REHROEE
BCELVEERL, BHAIT—2(ICHEDL
T. ZOBEEHESPICLET,
Dynamic changes in space electromag-
netic environments affect human activi-
ties on Earth and in space. We investigate
electromagnetic phenomena in space
using cutting-edge instruments, onboard
satellites, and sounding rockets.

FHE TCOEFERIEOMLICE T, #

LU ZFRZE L & 9o ARSI, i
SUaRif, S/ ERILEMEEEERT
WE Y, FmHoRlaz AL R
FICHMRICHBEF L TVET,

For future space missions, new material
sciences, namely, fine bubble technology
and nano-metal compounds, are studied.
Fine bubble technology is also applied to
agricultural research.

RISH, Kyoto University
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Mission 4
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Development and Utilization of Wood-based Sustainable Materials in

4 Harmony with the Human Living Environment
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EV (EXBE#E)
Electric vehicle

Mission 4 aims to develop a sustainable, renewable and coop-
erative human living environment by constructing a novel social
system based on wood-based resources. To create harmony be-
tween nature and human activities, this mission focuses on hu-
man habitation by examining biologically-based and sustainable
materials, the architectural function of structures and the hu-
man habitability of these structures. Technologies with low en-
vironmental impacts are possible if the structure and function of
these bio-resources is well understood. Our research is directed
towards the development of these technologies throughout the
carbon life cycle, including the manufacturing, modification, use,
disposal, and recycling of wood-based materials. The principle
of this mission is to unify state-of-the-art technologies in en-
gineering, agriculture, biology and anthropology through wood
and material sciences. This mission is designed with creativity in
mind and will be conducted through the development of novel
ideas and thinking. Nonetheless, ancient knowledge and tech-
niques will still play an important role in this mission to uphold

a safe and pleasant environment on earth.
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New wood-based materials in balance with both the global and
regional environment are studied to develop production, utiliza-
tion and recycling/disposal systems for wood biomass.

L AREME - KESEDFE - FR

Development and Evaluation of
Timber Materials and Structures

REREBEEMHOREMREDOFMECEESHEORRE. NE
BEMDOMEMREDFHE & 7 DIEERE e L £ 4,

We are estimating the strength of wooden structural materi-
als and innovative engineered timber joints. We also target
research to evaluate and analyze the seismic performance of
wood-based structures.
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Bio-Nanostructures & Nanomaterials
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We aim to create advanced nanomaterials derived from sus-
tainable bio-resources and based on the fundamental under-
standing of their physical properties and structure.

U RFVERER AT LOIEE

Eco-Friendly Life Systems for a Sustainable

Future
UL 2B E o Wood-deteriorating fungi
JNILRBEBANFUE LD o
SRS IR AL CERDOFAZ
Fe}s{ pyrolysis / SiC &M
with pulse current heating SiC composites
F/ 81 VEY NigE
Nanodiamond structure
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Study of insect perception
for microbiological control t
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Mechanism of wood deterioration
and high-performance wood products
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Wood-attacking insects

BREER BHHI2VREBICHIIAREREREET
WIS, REBOEGRBIRY AT LERKLET,

We conduct fundamental and innovative investigations into
natural and urban housing ecosystems to establish a future
humanosphere society based on resource recycle systems.

L AMOBZERIRTED S AHEETF
Humanity Sociology
with Scientific Analysis of Wood

A AAE N ABRE S TELRFHF
FCEL-oTUOb &, BREARICE T KM
FRADOH D /-EERLET,

We scrutinize information encoded in wood by us-
ing advanced scientific technology, which allows
for informed wood utilization to contribute to a so-
ciety sustained by renewable resources.

RISH, Kyoto University
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Quality of the Future Humanosphere
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Rapid expansion of human industrial exploitation has brought
drastic changes to various aspects of the humanosphere, which
threatens human health and the circumstances necessary for a
safe and secure life. The purpose of Mission 5 is to take effec-
tive measures, based on the achievements of Missions 1 to 4, to
harmonize human health and environmental issues, establish a
society independent from fossil resources, maintain a space in-
frastructure that supports the human living environment, and
contribute to society by creating a renewable wood-based civi-
lization. In this way, Mission 5 aims to improve of the quality
of the humanosphere in the future. This mission is based on col-
laborative research activities carried out from 2011 to 2015 as
“Frontier Research on the Sustainable Humanosphere”, which
is an institute-driven top-down project studying the five main

themes for human life by means of humanosphere sciences.

ADERR - IR (EEEEME. XRH)

Harmonization of Human Health and the Environment: Bioactive Compounds and Air Quality Issues

N AT RICHETIEIEEYE. KREBERD -
BELGEDYTHRBEZEHE LT, NOBELZSTICRELE
DFFFNETIMEEHELE T,

This mission addresses divergent themes related to human
health and environmental harmonization, namely, bioactive
compounds derived from plant mass and air quality issues sur-
rounding human environments.
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Establishing a Society with Reduced Dependence on
Fossil Resources: Plants, Biomass, Energy, and Materials
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In this mission we study microwave energy transfer, plant
breeding and the conversion of plants to energy, chemicals,
and materials to contribute to a society with reduced depen-
dence on fossil resources.

RISH, Kyoto University
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Mission 5 : Quality of the Future Humanosphere
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Mission 2: Advanced Ground Interaction
Development of Science and in Daily Life
Technology towards a Solar

Energy Society
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Mission 3: Sustainable
Space Environments for

Humankind
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Scientific-Research on Wood
Selection and its Contribution Mission 4: Development and
to Saciety Utilization of Wood-based
Sustainable Materials in
Harmony with the Human
Living Environment
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Space-Atmosphere-Ground Interaction in Daily Life
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Space systems provide navigation, observation, and commu-
nication functions in our daily life. These functions are heav-
ily dependent on space and atmospheric environment as well
as ground systems. Mission 5-3 includes researches such as
space debris observation by MU radar, atmospheric study
by navigation and observation satellite systems, and effect of
space environment to ground power system.
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Space debris Environmental effects
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Positioning, Remote sensing, Communication

$%4fiBA%  Technology and development

KIODVDDELAICKDHER/IR (KAERE AEEREAEER - T—EN—A K THVDOEE)
Scientific Research on Wood Selection and its Contribution to Society:
Wooden Architecture, Living Environments, Wood Resources/Databases, and Transition of Usage

BADKIZE DO B LADITEIF. BA EAREHEE
DOREFRERCHMBZEICDEPNET, KIHPVDIELWL
BEEICH EDSCRRBEAREFRE AR L, FFicrlaE LB
REMSHBEICES L ET,

Research into the exchanges between wood-based cultures
across the world will provide new understandings about mu-
tual relationships with Japan. Future living environments based
on this accumulated knowledge of “wood usage” will lead to
the establishment of a more sustainable society.

RODPVDOXALZEHND FEEPOREN

Knowing “wood usage” History for the future

RODPVWEELESED

Evolving “wood usage”
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Center for Future Pioneering Research on the Humanosphere
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The Center for Future Pioneering Research on the Humanosphere
was established in April 2022. Its purpose is to enhance the ability
of RISH to pioneer interdisciplinary and exploratory study areas
by utilizing outcomes from cooperative research projects.

To achieve this, the Center consists of several independent re-
search groups (we call them “research units”) that are led by young
and mid-career researchers. We foster the development of new
small-island-type fields of humanosphere science, in parallel with
the Medium-Term Goals of Kyoto University.

WEe also support studies by students and young researchers. The
research units in the Center are not permanent, and we review
their activities every three years and promote new units through
personnel exchanges with the Core Research Division.
Furthermore, the Center aims to create social innovation via the
practical application of knowledge obtained through fundamen-
tal research. The research unit activities emphasize collaboration

among industry, government, and academia.
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Unit for Interdisciplinary Research on Wood Science

Bh#q HEEFIRF  AssistantProfessor : SuyakoTazuru-Mizuno
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The material of cultural relics handed down over centuries, wood
reflects people’s ideas, thoughts, and even the history and envi-
ronment in which humans and trees have lived together. Study-
ing wood from cultural and scientific perspectives thus provides
data to infer the way ancient people used different types of wood

ATEHZMHEHREEALI=Y b

Unit for Atmosphere-Plant-Soil Interaction Research

EXEE BIEIFA L AssociateProfessor : KenshiTakahashi
EXUR ZIUBESE  Associate Professor @ AkifumiSugiyama
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Understanding the interactions between the atmosphere and the
forest-sphere and exploring effective ways to utilize their functions
are important steps toward establishing a sustainable humano-
sphere. Plants fix carbon dioxide in the atmosphere and release

-

according past humanospheric conditions and applications. Es-
pecially in East Asia, where cultures had much in common, com-
paring and analyzing relics with common features enables us to
understand various aspects of these areas in the past, including
intercultural relations, vegetation, usages of wood, and regional
differences in religious beliefs.

Despite the exponential progress in technology and society to-
day, reexamining wood evokes our ability to grasp the essence
of things that humans have acquired in our long cohabitation
with trees. In this unit, we aim to deepen the new and old knowl-
edge needed for future pioneering through interdisciplinary re-
search on wood and the ideas reflected in it.

oxygen via photosynthesis, and microorganisms convert atmo-
spheric nitrogen into a form that can be utilized by organisms via
nitrogen fixation. These are representative of the interactions be-
tween the atmosphere and forest-sphere. The functions of plants
and microorganisms have supported our lives for a long time.
In this unit, we conduct research on the balance of greenhouse
gases, which have become particularly important in recent years,
the material fluctuations mediated by volatile organic compounds,
and the functions of plants and microorganisms that contribute to
the interactions between the atmosphere and forest-sphere. By
expanding cutting-edge research in each area, such as the atmo-
sphere, plants, and soil, from a perspective of material exchange
and material cycling in the humanosphere, we aim to seamlessly
grasp the interactions between the atmosphere and forest-sphere
to understand their fundamental structure and function from the
perspective of a sustainable society.
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Center for Future Pioneering Research on the Humanosphere

Fumst A MEAELI =Y b
Unit for Advanced Measurement and
Technology Development

Bh¥ _EM|RS  AssistantProfessor : YoshikatsuUeda
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We are focusing on fine bubbles like micro bubbles (MB) and ultra-
fine bubbles (UFB). Depending on their sizes, bubbles disappear

NA=2R7A5897 Y1) —
EF{EMEI=Y b
Biomass Product Tree Industry-Academia
Collaborative Research Unit

HRIR JE:2F) UnitDirector : TakashiWatanabe
STEHRIR TAATE  Program-SpecificAssociate Professor : HiroshiNishimura

YHEXIR EHEF  SpeciallyAppointed Professor : KeikoKuroda
BHE XIS hFFE#E  SpeciallyAppointedAssociate Professor : KaoriNakamura
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MET 2 -DICERANDZHRE LT SEF L AMHIE,
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FHRIT— 2 ZFIA L HRat R
Database creation for statistical
analysis of measurement data

W OEEEHR -
Measi:emem of scientific REMAIHIS
7 EtRIFEOFEL
phenomena that have been Simplification of measurement
difficult to quantify directly Pl " "
techniques for on-site applied research

{

in a short time (MB) and cannot be visually confirmed or distin-
guished from impurities (UFB). We are actively pursuing research
to resolve these issues. We will set three main research themes
and aim to address them through international and interdisciplin-
ary collaborations. We also conduct collaborative research for the
Great East Japan Earthquake in Fukushima Prefecture.

1. Measurement of scientific phenomena that have been difficult
to quantify directly

2. Simplification of measurement techniques for on-site applied
research

3. Database creation for statistical analysis of measurement data

Biomass Product Tree Industry-Academia Collaborative Re-
search Unit integrates advanced catalytic chemistry, analytical
chemistry, wood chemistry, and materials science under mild
conditions to convert biomass, such as wood and agricultural
and marine wastes, into high value-added products, such as
highly functional chemicals and materials. Through this activity,
the unit aims to restore forests, rivers, oceans, farming and fish-
ing villages, and cities to contribute to the realization of a low-
carbon society that coexists with nature and creates new indus-
tries. This joint research unit is based on the Industry-Academia
Collaborative Research Laboratory established by RISH, ICR,
and IAE, in collaboration with Daicel Corporation. Our unit also
aims to serve as a hub connecting academic fields, industry, and
the local community by bringing talented individuals from diverse
fields in Japan and abroad.
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Humanosphere Asia Research Node

K

In 2016, RISH initiated a new program named “Humanosphere Asia Re-
search Node (ARN)”, thereby strengthening the hub functions of interna-
tional collaborative research and fostering innovation in Humanosphere
Science with the ultimate goal of delivering solutions on a global scale.
ARN’s achievements included the following: 1) an ARN joint labora-
tory at the Indonesian Institute of Sciences (LIPI) was founded jointly
with the Japan-ASEAN Science, Technology and Innovation Platform
(JASTIP) project; 2) the 1st,2nd, 3rd, and 4th ARN Symposium on Hu-
manosphere Science was held in Penang, Malaysia, Uji, Japan, Taichung,
Taiwan, and Nanjing, China, respectively; 3) a number of RISH Open
Seminars were delivered and broadcast live via web conferencing to se-
lected foreign research organizations; 4) a server mirroring system for the
“Humanosphere Science Database”was installed in Indonesia. ARN held
“the 6th Asia Research Node Symposium on Humanosphere Science” as
an online event in September 2021. This event was jointly held with LA-
PAN/BRIN-Kyoto University International Symposium for Equatorial
Atmosphere as the 20th anniversary of the Equatorial Atmosphere Radar
(EAR). A total of 533 participants, including 499 foreigners, attended the
symposium. With these ARN activities, RISH is in a perfect position to
pursue the integration of different research disciplines and to promote the

internationalization of Humanosphere Science.

ARN - JASTIP£RIZK ARN &JASTIP Joint Laboratory

EFR#RE/AED

NTHRERILE AMER

Strengthening the hub functions of international
collaborative research and fostering the work of
people who sustain and expand humanosphere
science to find global-scale solutions.

BAOERRT7 DT VY —F /= R R I L(SFIE12H26-27 B FERBER)
The 4th Asia Research Node Symposium on Humanosphere Science

(December 26-27, 2019/Nanijing, China)
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Flagship Collaborative Research on the Humanosphere
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The “Flagship Collaborative Research on the Humanosphere” is
an effort to promote and enhance the visibility of project-based
collaborative research actively conducted in the Core Research
Divisions. In 2016 we reexamined the existing projects and ex-

panded this effort to five projects.
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The aim of this flagship project is to conduct inter-
national collaborative research towards the establish-
ment of systems for the sustainable management and
utilization of tropical plantations of trees and grass
biomass plants.

ZHREE
N-fixation

Utilization of
lignocellulose biomass

v/
HTFK EABRR
Underground Absorption of BEE SN RmEOH#E

water nutrients 2
Fixed carbon

YA 70— Mass-flow analysis

BT » FHEEATEE
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Collaborative research of energy transfer
and material conversion by microwaves

MEARRS : BEER Leader : Naoki Shinohara
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This collaborative research deals with microwave utilization for wireless
energy transfer (Microwave Power Transfer, Wireless Power Transfer)
and energy transfer sources for the development of materials (biofuels
and functional materials derived from biomass and inorganic resources).
This research also aims at expanding microwave-applied science and
technology through communication between microwave engineers and

chemists, biologists, physicists, medical and material scientists from
RISH and other research organizations around the world.

e EA=b:

Microwave

BEIGEE L —2—5A

Usually used for wireless communication / radar

XA ORI
IxLF—gE IRILF—THD fzkcesig
Energy Transfer A microwave is energy Material Conversion
XA U OIEEE XA U OighnE
Microwave Power Transfer Microwave Heating

loT. ZEF A ABWRFICLD
REREFEDRE

Toward a next generation

sustainable humanosphere

with loT, Ubiquitous Power Source

FEABHBICSD
FHEKREFBRORKIR

Toward a sustainable humanosphere
in space with Solar Powered Satellites

B, ETRILF—
High efficiency, energy conservation

fIIffE% 6 o 7= #i L
Value-added new materials and biofuels

o HREIFIVTY
Equatorial Fountain
HRKRE | 1A & Leader : Mamoru Yamamoto
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Cumulonimbus convection is active in the equatorial atmosphere,
which generates atmospheric waves that propagate upward to trans-
port energy and momentum in the upper atmosphere. Materials origi-
nating from low-to-mid-latitude regions also converge in the equatorial
region, are blown upward, and spread across the globe. We call this
process the “Equatorial Fountain”, and studied through observations

with the Equatorial Atmosphere Radar in Indonesia and other instru-
ments. This project also promotes plans for the Equatorial MU Radar.
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Organization of Open-seminar
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Collaborative study on energy transfer
processes in space humanosphere

WMARRE : AHES
Leader : Yoshiharu Omura

BREOICRETZF —OFBEROII2L—2aYy
Simulation of aurora breakup that occurs spontaneously
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F—OSER
Aurora breakup

N KEEE R B ol Hb_EIXEA
Sun Solar wind Magnetosphere lonosphere Ground Power grid
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Energy flow

TRETHRE AIHE
Radiation belt Satellite
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To contribute safety and security of the hu-
manosphere, we investigate energy transfer
processes from the Sun to aurorae and ra-
diation belts.

fzEE. MEAROAE, FILVWHARY —XOER. HREBHOBELIZEDH T
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The “open seminar” is a casual research meeting within RISH during lunchtime on
Wednesdays. At each seminar, we invite a lecturer from RISH or outside with the aim
of sharing research results, inspiring new seeds of research, and enhancing collabora-
tions. We held 13 open seminars in 2021, bringing the total number to 279. In addition,
the online format has made seminar participation possible regardiess of location, and
the number of participants this year totaled 705. In association with our “Asia Research
Node” (ARN), we delivered selected seminars across the world through the internet.
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Joint Usage / Research Center for Humanosphere Science
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RISH promotes the interdisciplinary and exploratory research
projects of Mission Research Fellows and young researchers. They
work on exploratory and fusion research projects relating to the

five missions for establishing humanosphere science.

WRRBESEICHTIEFETS
WBEDORKECHEMFRICKATHHME

MeghaPandya

FoE EZ 3000 km fHETERIE N B T 1)L
F—ARIIERERY)ETHE keV DEF %
RELET, BEHETATEEDIEREICE L}
TEELFIPIPBOINB P LATEA,
We investigate energetic electrons with 100’s
of keV energies at ~3000 km altitudes above
Earth's equator, which exhibit a distinct, repet-
itive peak-and-valley structure in fluxes. They
may provide vital clues about the dynamics of
the inner radiation belt.

Evolution and possible interactions of the electron zebra stripes
in the Earth's inner magnetosphere

Repeated peak-and-valley structures are observed in the electron fluxes

at lower L-values in the energy bands of 100-1000 keV.

These features are interesting fom the scientifc point of view s they provide information
bout the fthe inne radiation bels.

Since s discovery in 1965, various mechnsims have been proposed to explain ts generation
and evolution but they remain stil unresolved.
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A novel vacuum tube phased array is under
development for microwave power transmis-
sion, with application for use in space solar
power stations. The novel vacuum tube is de-

signed with the long life needed to construct
the phased array system.

AHEAR This Study

HEZRE
Novel Vacuum Tube
B\ N

BEL>Y RE®
Microwave Oven Much smaller and longer life

ROEE Future Works

FEHABAFER
HREZE Space Solar
TI_ZRPL— Power Station
Novel Vacuum J—5—
Tube Phased YA U OREER A
Array MicrowaveTransmiter Solar Panel
HEHZEE TEIRAR

Novel Vacuum Tube ShinoharaLab.

REET 7T DR

KEH#  Hideki Ujihara
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Wideband antennas that can cover communi-
cation, remote sensing, radio astronomy and
other applications have been in development.
They enable upgrading conventional large
radio telescopes, fine observations of vapor
distribution in the atmosphere, and the flex-
ible design of future satellite missions, among
other improvements.

Development of Universal Antennas

+ Wideband : frwdfma= 5 0 10 s
« Simple structure and Low cross polarization

436H2 : Si0 maser
« Easy arrangement of beam width : 20-100[deg]

—VLBI, radio astronomy observation, water vapor
measurement, and more, simultaneously*

—Saving antenna space in small satellite. 16-64GHz : VLBI + atmosphere.

Upgradable VLI -
antenna : 3.2-166Hz
>4-166Hz+16-646Hz  future plan
Resolution of 0.9m
L portable dish @ 22GHz

*Supported by JSPS KAKENHI Grant Number 18H03828 and 21H04524
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B85 Hiroaki Kusano
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Grasses are an abundant
biomass resources for the
sustainable production of
chemicals, materials, and
energy. This study aims
to introduce new flavo-
noid, lignin and stilben-
oid features into rice to
improve its biomass util-
ity, produce novel phyto-
chemicals, and enhance
stress resistance.
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Domestic and international inter-university collaborative pro-
grams form the heart of RISH. This department maintains collab-
orative equipment and facilities and provides a variety of databases
on the humanosphere. We also promote collaborative research and

symposia to enhance the interdisciplinary community.

Cooperative Studies Using Collaborative Research Facilities
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In total, 14 facilities serve collaborative research. The Middle and
Upper Atmosphere (MU) radar at Shigaraki MU Observatory,
the Advanced Kyoto-daigaku Denpa-kagaku Keisanki-jikken
(A-KDK) computer, the Microwave Energy Transmission Labo-
ratory (METLAB), and Solar Power Station/Satellite Laboratory
(SPSLAB) have existed since 2004 and prior. In 2005, the Equa-
torial Atmosphere Radar (EAR) in Indonesia, Wood Composite
Hall, the Living-sphere Simulation Field (LSF) in Kagoshima, and
the Deterioration Organisms Laboratory (DOL) were founded.
In 2006, the Usage of Forest-Biomass Evaluation and Analysis
System commenced. In 2008, the Development & Assessment
of Sustainable Humanosphere (DASH) System was introduced.
In 2011, the Analysis and Development System for Advanced
Materials (ADAM), the Advanced Microwave Energy Transmission
Laboratory (A-METLAB), and the Performance Evaluation System
of Space Electromagnetic Environments (PEMSEE) Instruments
were put in service. In 2021, Cellulosic Advanced Nanomaterials
Development Organization (CAN-DO) was founded.

REBKE FaF v /A REBAE
Kyoto Univ. Uji Campus HEHF* v /NA
Kyoto Univ. Yoshida Campus
A CAN-DO o
EREE © METLAB DASH
HEHMWEE <-------- > .Y
Fukiage, Hioki, © A-METLAB ©® ADAM It
Kagoshima A"
LSF FBAS
DOL
v Wood Composite Hall
VAN & = .’ .
R {528 b
g SIITELR, L0 sERmmEE Shigaraki, Koka, Shiga
Indonesia g Year committed to collaborative research
€=m—mmmmmmmn-

© Ty 16 EELET  before 2004
R 17 £E  started in 2005
R 184 started in 2006
Frk 20 FE  started in 2008

© TR 234%E  started in 2011
SMIEE  started in 2021

“'.. EAR

| 2
@ MU Radar
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Collaborative Research Using Databases
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Various information, such as a xylarium of wood specimens col-
lected since 1944, atmospheric observation data using the MU
radar and other instruments, and space-plasma data observed
with GEOTAIL satellite, are now combined into the Database of
the Humanosphere and are available for public use. Proposals
for scientific and technological use are always welcome.

2EHEFADS2E - BFEEEFA. SS5ICHEFA - HERFEAEA

Expansion of Domestic and International Collaborative Research

FERATEELSIEMUL —F—EFREATRL — 4 — (EAR) T,
% =FR20FEEH 513 DOL / LSF CEREERFIAHI B &

hE U7 Z0%. [£EEEFRERICE 2 EREFIA - LR
ME|E LTORBEER, HRIAI 2 =71 —ICH W30
HEE L TDEEET->TVET,

TR 16 FE ST ERIEE TEAL E - & 2 DEFEFIA

IZ3F99FFET L=, ZDBRERFIADIT %S, S0
SEENSIF 14D EEMA L. FEHIIBEE200%8 A

TWEY, £/ HEFIAZEEHHN1,0008E8HA TVWET,

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
HEFIB AR HEFIFA - HEWEAE
Joint Usage Joint Usage and Collaborative Research

262 263 276
216 227 247
183

89 99

322

International cooperative research using the MU radar and the EAR
(Equatorial Atmosphere Radar) started in 2005. Research using the
DOL/LSF started in 2008. After that, RISH was approved by the
Ministry of Education, Culture, Sports, Science and Technology
(MEXT) as the Joint Usage/Research Center for Humanosphere
Science in Japan, and has since been continuing to develop joint re-
search in Humanosphere Science in collaboration with a wide range
of communities.

Collaborative research in 2004 consisted of 99 projects based in
three facilities. Our collaborative research is expanding, with 14 fa-
cilities opened for collaborative research since 2021 and projects
exceeding 200 in total and over 1,000 participants to date.

2013 2014 2015 2016 2017 2018 2019 2020 2021

335 335 337 348 333 323 320 321 310

HERIRIC AT B - SR 13
Number of Collaborative Research Facilities

g
7 8

ERREEFIA SN

ERK - BR AR 2 3
International Joint Usage

and Research Facilities O0S R

%ﬁ%{gﬁ?ﬁﬁ@tmw Symposiums and Seminars
SURITII-ZXF—  for Collaborative Research

2004 5 ERA

| 2RO LDOBE  Organization of Symposium

SHFEMEFRAOKILEE. BESHO[EFEL PRI I L] 2 AF - EE L. #F
A - £FRAEREEOMERROAR. EFEMAORRCEHEII L =T«
DIBRICBEHTEE Lo TRNETHOREHIA72EISGEL TWVET, SFSEEIC
325 &Y R— b, BEREEAKRLZGTELAS RRIT - FEZEOHEICHIA
PoTWEY, BEERICIE, MAPTDEEEZRIET 5 & & bIC. SROEEES
ENETAEFEI v a Y RUT L ERE - EEL TWVET,

RISH has consistently held many research meetings since its establishment in 2004,
trying to promote Humanosphere Science to a wide audience and expand the research
community. At present, 472 of these meetings, named “RISH Symposium”, have been
held to date. In 2021 we supported 25 RISH Symposia (see list below) held not only in
Japan, but also abroad in countries like Indonesia and China. At the end of every fiscal
year, we hold the mission symposium to summarize and review RISH’s activities during
the year and to discuss directions for the short and/or long-term future.

o SHISEEOMEESHME (R, £25ME) Examples of RISH symposia in FY2021 (Total 25 meetings)

No.448 FEORIAETFE 77 UY—F /—FEE VEREII L
The 6th Asia Research Node Symposium on
Humanosphere Science
SH3EIR20H-21H September 20-21, 2021 /# >S5+ >

Online/&1N#&#% (Participants) 533,/ ERES >R L

No4SS &1 SE4FE 74— LHERIEES
OB TOEFERZE]
15th Humanosphere Science Forum
Special Symposium
#3108 308 October 30, 2021/ REBAFEFAF v >/
A+F>Z4 > Kyoto University, Uji Campus + Online
SN&E# (Participants) 86

No.470 SHISEEEFEIVIavIVRIIL
Mission Symposium in FY2021
SH4E2828H-38 18 February 28-March 1, 2022
REBRFEFAF v /SR +F> 54> Kyoto University, Uji
Campus + Online,/&1N#&#4 (Participants) 298

| #£E#E Collaborative Research

AFEI v V3 ERSER OIS, F
Ast % L Bt 5 DT E & X RICH(E
MRERE - L TWET, SHIEE
E19FDMEREEHRIRL & L7

RISH has adopted five scientific missions to
tackle the immediate research needs related to
the survival of mankind. In 2021, we adopted
19 research projects to promote Sustainable
Humanosphere science by researchers from
within and outside the University, as well as
from overseas.
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Facilities of Cooperative Study Program

MUL—4& —EEEMUERAIFT

MU Radar and Shigaraki MU Observatory

MUL —%—(Middle and Upper Atmosphere Radar:
R R RABIART L — 7 —) 1%, @B EREE
ZEH] DF R MUBLAT ICRE S W ks tEmg, 72
T IR KB % 75 5 R5BI L — 4 —T9, 19844ED5E
BLLR, EINAA ORI ISR S, S8 Sl EEIC
W72 B HIERR A OINCEHI L T d,
MUL—¥—d[WMHDO7 7747 - 72—AF - TLA
FHROKRL—%— 1L LT, IREEE~A VA b—VITHRE
S, 201545 HICEX2 T b Lz 2ORIR
BR - BT - B AESTOMTRRKOERE LTHS
NAHIEEEAD, BX - BT-HM° €O SFFIC BT 28
PHESEICH L CRRET A B OT. HARTIE, /UK - 321
T YT WHEEHEE R EAEE STV E T,

MU L—4&—
MU Radar

in May, 2015.

Eik# 46 5MHz. HH 1 MW (458
EN) DVHFHEDOEEEHW., 7>
TFHIEEZR103mDOEAIIZ475HKD
BXNKT7 T T 62EN-EBETT,
EERLEZEE-—LOHHE ZES
BEBRIPRIEES O X T LRSI P4
HMT¥, 2004FICMUL — & — &)
BBt X T LEBAL, BEF v
DRIVT I RIVREREICL DA X —
T2 R (KRMMEEnsE) »
RIREIC B W £ Lo 201 7EICIEMU
L—42—SRESA T LEEA
L. ZIERESPELLTVWET,

&% MU ERAIFr &4 DXTEAIZRIE

Various Instruments at the Shigaraki MU Observatory

MUL —4 —TiEbh =53ifi & o L (g%
DNEIRRL— 44— DS h, B - X
ERVWEEEBRADTEDATVET,
8halc b & MEEMUERRIFRICEXE S h 7=
ZhS5DEEDIE D, HRFIAMED =0
DN BAZH D SHEBIATh, KKE
BlD—AKHLm E B> TVET,

'The MU radar, located at the Shigaraki MU Observatory in Shi-
garaki, Japan, is known as the most capable atmospheric radar in
the world. It has been used by both domestic and international
researchers since 1984 to study variability of the Earth’s atmo-
sphere from a variety of perspectives, including meteorology and
upper atmosphere dynamics.

'The MU radar, which is the first large-scale MST radar with
a two-dimensional active phased array antenna system, was se-
lected for an IEEE Milestone, an award that honors significant
technical achievement in all areas associated with IEEE. Previ-
ous milestones include the Yagi-Uda antenna and the Tokaido

Shinkansen. The dedication commemorative ceremony was held

The MU radar uses VHF radio waves with
a frequency of 46.5 MHz (1 MW peak
output power). The antenna area con-
sists of 475 Yagi antennas arranged in a
103 m diameter circular array. Fast beam
steering and flexibility for various obser-
vational configurations characterize the
instrument. In 2004, an imaging observa-
tion system with ultra multi-channel digi-
tal receivers was installed for the study of
detailed atmospheric structures. In 2017,
the MU radar high sensitivity observation
system was installed for improving re-
ceiving sensitivity.

The novel techniques used by the MU radar
have been applied to the development of
various other types of atmospheric radar sys-
tems. Many of these and other instruments
are operated at the Shigaraki MU Observa-
tory, which has become a core center of at-

mospheric observations.

BRI —5 — (EAR)

Equatorial Atmosphere Radar

AV PR TIHMER A~ b 7 MNORE EIZH 5ERE1I0m
DI, 560RDIFKTINART v T F &l L7z KoK
SBHUAFY 79— —%—T7F, MUL =% =12 X
THEERNIDB/10TH 2 D OD, Ek Y — 2 ERITHETT,
1. 5km 2 5 20km ¥ TOXTEE B X T EREE, &
BEOOkm PL ICHEAS A BEE A L X 25 ) 714 2 & Jhw
R A BT E 9,

AV FAYTEEWEA /) R—3 3 VT - 2w e
(LAPAN/BRIN) &0 b £12, 20014E6 H DA%, EAR
G RUESBIN 2 S T, X HICIIA B R R
VOREF BEURE. 1EHCBEITIEREE. BT RIEIZEr S
HHEL T, 2 OBMIEEAERLTCEF LA(TR),
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5T bNBATEEIN EERICIEHE I ET, TRILF—
PHRMED STBHBE T TEIINE T, DREEED SHE
BICERTRIATMED. EZICRE LTS5 h, HRBERE
FEBL T, WEEEKCEEINET, BEEOEHETH
77 X DEE (FRERE) PRI £,
FEHEDINTOESERTHENS, IXILFX—EMEDRN%E
[FRET 7T ELTEDZ. ZDEE)EERIT 5 128,
MU L — 4 — ERIFEDEE - #iE2H § 37mEMU(EMU) L —
H—DFRERELTCVET (FH)o EMUL —Z — 2 FE:
fBD—2 & T 3 [ KIGHERRIE S BIZOMEEETIK L. B
FMEEND [~ X2 —T 5220142017 - 20205 AE
MEETESRES N TVWET,

i MU (EMU) L—&—
Equatorial MU (EMU) radar

BHICHIZT T HIE

30 RISH, Kyoto University

Antenna position of each group

The EAR is a large Doppler radar facility located in West
Sumatra, Indonesia. It consists of 560 Yagi antennas in a 110
m diameter circular field. The EAR has similar functionality as
the MU radar except that its output power is 100 kW. It can
observe winds and turbulence in the altitude range of 1.5 to 20
km (troposphere and lower-stratosphere), as well as ionospheric
irregularities at an altitude above 90 km.

In close collaboration with the Research Organization for Aero-
nautics and Space (LAPAN), National Research and Innovation
Agency (BRIN) of Indonesia, EAR has carried out long-term
observations since June 2001. Collaborative studies with Nagoya
University, Tokyo Metropolitan University, Shimane University,
National Institute of Information and Communications
Technology (NICT), Electronic Navigation Research Institute
(ENRI) and among others, were conducted. These collaborations

have resulted in various technical advances at the EAR site.

Cumulonimbus convection is active in the equatorial atmosphere.
It generates atmospheric waves that propagate to transport
energy and momentum into the upper atmosphere, including
ionosphere. Different atmospheric minor constituents originating
at low- and middle-latitude regions also converge at the equatorial
region, where they are blown upward through the tropopause
and reach the middle atmosphere to spread globally. Plasma
disturbances occur in the upper atmosphere, while the equatorial
ionization anomaly (EIA) is also generated around the equator.
Using radar systems and other instruments, we capture and study
the energy and material flows, known as the Equatorial Fountain, at
all heights of the equatorial atmosphere. Furthermore, we propose
to build the Equatorial MU (EMU) radar, a facility ten times more
sensitive than EAR. The study of the Equatorial Fountain and the
establishment of EMU radar are important parts of the research
project, “Study of coupling processes in the solar-terrestrial
system”, which is one of high-priority projects in the Science
Council of Japan’s Master Plan 2014/2017/2020.

—FEMU L — 4 —FEARDILRACEKBFE CH B, MUL—4 — LIZIZREDRE
E¥5. TB/HE BEBAROLEIEETE 3,

The Equatorial MU radar is planned at Northern side of EAR. The radar is as sensitive
as the MU radar and can measure the entire lower/middle/upper atmosphere.

RISH, Kyoto University 31
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10 IRIVF—(EXEEREE

Microwave Energy Transmission Laboratory

METLAB 1. #SEIER. FHKEIHEEISPS, &
WRtF— M B X OAFEBEICE T 2RI 5 4,
[ F)H % T3 METLAB, SPSLAB. A-METLAB
L& T ARFZERR IS 2. KBTI~ 7 aildsd:
HEEERL 72— A RT7 LA EBEDFHTE TS,

METLAB comprises collaborative research facilities for wireless
power transmission, Space Solar Power Station/Satellite (SPS),
radio science, and humanospheric science. It includes MET-
LAB, SPSLAB, A-METLAB, a high-power microwave genera-

tor/amplifier/measurement system, and a phased array facility.

YA VORI RIVF—ImEEERRE METLAB) EFHAGHEFTATIIR (SPSLAB)
Microwave Energy Transmission Laboratory & Solar Power Station / Satellite Laboratory

METLAB (. SHEAEEWIE (1 W/ecm2llE) 28 L 7=
16m(L) X 7m(W) X 7m(H) DEREET. 2—>T7—J I
EXY ROV aF-&fHTEEY, 2DEH. EEYI70
HBITESS P, 2.45GHz. BKWD < J 2 b A3k EER
24mDISSHRS T TF, LITFT L1 bFHEEETT,
SPSLABE3m X 3m®D7 > 7 F % AIERIAE 4 FEELLER
BIEREBEZ LG ATV —IU RIb— L ERRTRANR— R & THER
IhET, 77 FHPEEOKET - F3 - #lE - iz %
—BLTERTEEY,

METLAB is an anechoic chamber 16 m(L) x 7 m(W) x 7m(H) in
size, with a high power radio wave absorber (>1 W/cm?), a turn
table and an X-Y positioner. It utilizes microwave measurement
instruments, a magnetron of 2.45 GHz - 5 kW, and a 2.4 m¢
parabolic antenna.

SEYA JOEIRIF—(mXEERE (A-METLAB) &
SEYA VOREMEERA7 T —AR7LA

Advanced Microwave Energy Transmission Laboratory
and Advanced Phased Array - Rectenna System for MPT

A-METLAB . 34m(L) X 21m(W) X
10m (H) DEHRNICEKE S N7/=18m(L)
X17m(W) X 7.3m(H) DEFEEE &
10m®. 10t 10KWD Tz —X K+ 7
L 1 %87 "] 8E % plane-polarE dsh
ERATEEE THEBRINE T, BEZFICIE
1W/cm2 Iz 2 ERWRIUEE Z 5 A
class 100,000 ®7!)—>T—X &L
THRETEZNDT, EER1OMOATL
HEICEATA2EBRBABETT,
SEYM VORENMEERT T —X KT
L1-ZELITF T LI RS
MEEDV A VBRI I X —(mx A 71—
ZARTLLELITFTLATY, S
LEEHEFEEE—LTA—32FF
FhETh A2, SELELERNPAIRET T,

- BBLYTHYATL

A-METLAB is an anechoic chamber 18
m(L) x 17 m(W) x 7.3 m(H) in size, with
a high power radio wave absorber (>
1 W/cm?) in a 34 m(L) x 21 m(W) x 10
m(H) building. It contains a large plane-
polar type near-field scanner, which
canmeasure10m¢,10t, 10kW phased
array. A-METLAB is also a class
100,000 clean booth and can carry
out experiments with 10m¢ satellites.
The Advanced Phased Array - Rec-
tenna System for MPT has the best
characteristics for microwave power
transmission. Beam forming and direc-
tion of arrival methods, retrodirective
technology, among others, allow for
the execution of various experiments.

SPSLAB is a research laboratory with a plane-type, near-field
scanner in a shielded room for taking 3 m x 3 m antenna mea-

Foin R B FE T R RERIRE (A-KDK)
Advanced Kyoto-daigaku Denpa-kagaku Keisanki-jikken computer

A-KDKiE. FHT 7 X~ #@EkE - PR o I3
LB I OPHEMERER & EAEREAICE T 5 KB
AR E X 2 5 HHEHER Y 2 7 4T3, HikE 7
Oty RIS AT LA, WHEAEYVE Y AT A, BHITHY
AT L7 5 NI R 1,854 TBytes DT 1 A 7 261E T
RN, BHERKFFEMERA T4 7RV 7 —ICRESH
TWET, THITMA TR, BT — N —
72 6O AE R 740 TBytes D RAID il B & =
wciE L o9 LR AR 2 Rt L T 9

surements. This allows for the design, development, measure-
ment, and analysis of antennas and microwave circuits.

FHEERIRIRHARE AT M AT L (PEMSEE)
Performance Evaluation System for Measurement Instruments of Space Electromagnetic Environments

BIERERHBS L VAEETE D
T4 — EEHRIMERR & TR S h
3PEMSEE &, FHERKERES
ICRETIMBLEFRBEREIRZ
ZEHEIZEE DMRETMM 2 BV & L
TWET, L/ 1 XDOFEERR
ETBBH—IVREIL-—L(ZE

PEMSEE is dedicated to evaluating the performance
of instruments which observe very faint plasma/radio
waves generated in space. The core of the PEMSEE
is the double electromagnetic shield rooms. The small
shield room is located inside the outer shield room.
This allows us to conduct performance tests of highly

The A-KDK computing facility is capable of conducting large-
scale computer experiments for humanospheric science, focusing

sensitive instruments with enough reduction of exter- on subjects such as space plasma, wave phenomena in the upper

=L KIL— L) [T SRR EREEs D nal noise. The clean booth (Class 10000) is inside the
BEFTMfICWICTEE T, 7 —> outer shield room. In this way, precision equipment,
7—Z (Class 10,000 KI'F) #s%B L T\ 3 Zh. [EREE such as space instruments, can be tested free of dust. The PEM-
HZHEZTVWET, FHAICERES . SHMICHERENICH Y SEE is also equipped with necessary sensors and analyzers for
) — > B IKRE CRITERZR DMERERER N EIRET T, EREE electromagnetic compatibility (EMC) measurements.

(EMC) DRERICHIETZ B Y — SHAREH Z B A TVE T,

atmosphere, and electromagnetic environments in space. The A-
KDK system is a high-performance machine, which consists of
13,056 cores in CRAY XC40, 216 cores in CRAY CS400 2820
XT, and 144 cores in CS400 4840X. An additional RAID disk
system with a capacity of 740 TBytes is installed at RISH and
available for A-KDK users.

A-KDK ¥ X7 Ls TheA-KDK System
CRAY XC40 (13,056 cores, 19.5 TBytes)
CRAY CS4002820 XT (216 cores, 0.8 TBytes)
CRAY CS4004840X (3 TBytes)
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AEMHRER

Wood Composite Hall
REFRIERBIE, KIS 2 bt & 2 SRR

TERMAFRERRIT AT L (ADAM)

Analysis and Development System for Advanced Materials

ADAMIZ, ~ A Zaii7aty ¥ v FREOIE & Hikt

BT 2 F%e 2 383 5 2 L 2 BIIC, SF214E
FEIZE A S 7z SRR R T,

<A WT T =y RRKEN~A 7 usARE,

<A 7 aERE, HEON A A - B o 25

OB THMSE L TR S, ZHEEARRIGEEMO

B3R TS BE T,

ADAM is a collaborative research facility installed in FY2009
to support microwave processing science and advanced materials
science research. The ADAM consists of a microwave applicator,
high-power microwave generators/amplifiers of various frequen-
cies, microwave measurement facilities, a mass spectrometer, and
two kinds of electron microscopes for inorganic and organic mate-

rials, all of which can be used for various analyses and development

DRBREREEN T REMFB LTS TR S
N B BAER - 20 O 5 EEVERERTAM R8T 384 Bl JE A 72 12 i
5B IEFEMHRM T 3R, HAGPRHEE, &

ISR LTHHAMTEHHHEDR WM ZZ % 2

TwEY,

The Wood Composite Hall is a glulam-constructed three-story
RhiiEnesnatails building. In this building, the performance of wood-based struc-
tural components is evaluated, and new wood composites are de-

veloped. The third floor provides various large spaces for lectures,

N AT /2T )7 IIVELERE S AT L (CAN-DO)

Cellulosic Advanced Nanomaterials Development Organization

v a—RF 7 7 AN—E OB - N - 54T B
JAHEEME L=y MELEN LAV AT A TY, FHH
DOARBNA = A BIHF ) HEH - EWMEKEHME 2
COEEF T —REBETIT ) BT e AT A MNTF
v MRS BEETR S L ICH R OIS - 2 EHEC
%9,

CAN-DO is an integrated system that consists of various pieces of
equipment for the production, processing and analysis of cellulose
nanofiber materials. One part of the system is the Kyoto Process test
plant, a facility that carries out the entire manufacturing process of
converting wood biomass to materials for products, such as automo-
biles and information appliances. With the plant as its main com-
ponent, the system is also capable of evaluating the structures and

characteristics of materials at each production stage.

meetings and seminars.

BRI

Steel Reaction Frame

ARE500kN. X bA—%7500mm
DAL vy XEIALEL—4T
HET B EIc &), MAEPARE
BEERDFNIESRR) R UERD
FIRETC T,

We also provide a steel reaction frame
in which both static cyclic push-pull

loading tests and pseudo-dynamic tests on shear walls and wooden sub-assemblies
can be conducted using a computer-controlled oil jack system, which has a maximum

capacity of 500 kN and a 500 mm stroke.

I E/ NV ABRENEARE

Pulse Current Heating Apparatus

AHEPMENHAIERE. NHEE, FEXAX TCKFEP TEBIRETT, M/

BB 72 AR £ MERICHICEES €5 2 E T MRORAILEREL £ 7,

Pulse current heating is a heat-
ing technique utilizing both
uniaxial force and a pulsed
current under inert gas to per-
form carbonization of wood
powders. This heating allows
for enhancing densification
over grain growth to promote
diffusion mechanisms by the
application of a high heating
rate.

1000kN
FIF 1 I —2 B
1000kN Servo Actuator

MEEVRKER (ZHFIE U 7= 2 DEERKE (L. 3m
EEPRVNESH, KBMBOER. B
HHERE. MBI AJEET Y, EAS
HEDBAEERCH (TR L /-5048
DFHHEHERICHIICTEE T,

A vertical 1000 kN servo actuator is also
available, in which tensile, buckling and
flexural tests for full-scale specimens
up to 83 m in height can be conducted.
Additionally, timber joints and innovative
wood-based structural components can
be evaluated.

34 RISH, Kyoto University

RISH, Kyoto University 35



4$EFERFEOXRFIA - LFEMAZERLE Joint Usage / Research Center for Humanosphere Science

B{EEL{EDEEF R (DoL)

FE5-HZMEZ2AL—a 71—V (LSF)

Deterioration Organisms Laboratory/Living-Sphere Simulation Field

DOL /LSFi&. At - REMEOHLA (a7 ) %
ABNEFI R 72 &) DFEFFRR. BB I AER RIS T
X 2 SL IR A T3 PR 174ERE ) S SLRIFIH 2 BidG L.
KA - BFHEAGE 2T . KA~ A 7 0k
REICET BB - TARIIZE 2 &% 5 GlRIA VWFE
WS TwEd, »oTid. DOL & LSF & A%5iE o3t
FAHRME LTS hCuwE L7225, mEMEES
DA RIS, PR 2D S XA CTHFFEiE % A%
LTI T,

FB{EESCEMEFTEE 0oL

Deterioration Organisms Laboratory

DOLIE. @O O7VEBE.
QEMERFAETE. OAKHMLH
LHEMRAIB ZE D 3 HEEX T8
BRIhTWwWEd, BEEHE
£ DR - ERERIFH DR
BA &7 L W EBALEFRATDRT
fifi - FAZEICRAH 2R % R
LTWET,

The DOL is composed of three
major insectariums for ter-
mites and dry-wood beetles

The“Deterioration Organisms Laboratory” and the “Living-
Sphere Simulation Field” are facilities used by cooperative study
programs that require wood-deteriorating organisms, such as
termites and decay basidiomycetes, or field testing for living-
sphere simulations, respectively. The organisms are provided
without charge to scientists involved in the cooperative study.
Individually, the facilities started offering public subscriptions
for cooperative study programs in 2005. Since the committees
of DOL and LSF were combined in 2008, study proposals from
2009 onward have been submitted to DOL/LSF in common.

(powder-post beetles), as well as microbial incubation rooms. These facilities serve
collaborative research efforts on the physiological and/or ecological characteristics of
wood-deteriorating organisms and the evaluation/development of new technology as

protective measures.

4FE - HFMBI2L—3>T714—IUR LsP)

Living-sphere Simulation Field

LSFi3. BREEDKR EEEFMH
ICEXE L 7=%928,000m2 D = &&
T4 —ILRTT, A#t - KEMHK
DLHAEBHIEICRE ¢ 2 B4 Bk, K
BN AT IDBRICAT S
Sal—23> T q1—IL R, HERK
S[IBRICREATBIEERT 1 —IL K,
LY 7OKEEICET S
IaL—2a3>T714—LREEICH
HIhTWET,

The LSF occupies approximately
28,000 m? within the national forest
in Fukiage, Hioki city, Kagoshima
Pref. (southern Japan). It serves as
a simulation field for collaborative
research endeavors regarding the
protection of woody materials, wood
biomass cycles, global atmospheric
phenomena and microwave trans-
mission.

e nlse EFEBHEZHT (DASH)

HBMINA F v A7 AT L (FBAS)

Development and Assessment of Sustainable Humanosphere /

Forest Biomass Analytical System

AR TR 2 R L2 0HIE C & 2 KATR S & HERERY 22 04T
Bege 2 mia L72DASH Y A7 A1%, PR 194EEE RIS
ORFEER (A AFBERFZeRT & R ge L o # —) 12X Y
RiE SN EESEFEF T, [ rEEY 7> A7
A1l BERIZHD IR T & 2 K ORI 2 P H O
HWERY 7> AT 410 20 THE S, wiEid. Hi
ARFHEEY) O SRR 22 fEHT 128 L 72 LC-IT-TOF-MS, Y
7 = ¥ ORGSR R HE SRR 53 D 537 1238 L 72 GC-
MS. BEES DB DIZDDFT AV A—F =570 T3,

The DASH (Development and Assessment of Sustainable Hu-
manosphere) system was introduced by Kyoto University (RISH
and Center of Ecological Research) in 2007. The DASH system
consists of the “DASH plant growth subsystem” for the cultiva-
tion of transgenic plants, including tree species, and the “DASH
chemical analysis subsystem”, which includes LC-IT-TOF-MS
instrumentation for comprehensive metabolite analysis, a GC-
MS specialized for the analysis of lignin components and plant-
derived volatile organic compounds, and lysimeters to monitor

soil conditions.

5= s EFMINA T ORI MM EIEE L
T-IERTDFRIIN 1 # = ZFHE DM X T L (FBAS)
E. ZODASHY AT LE%RE L. BEETHEH
ABARIC OIS L AENDB R & 7 DRBEHDH
HEMREMICYR— N TZ3DASH/FBAS & L T,
ER20FED S52EERFIBICHEL TVET,
DASH/FBAS IF. i) &b & LT BREEX ML X,
AR, TE WEH. BRE E EOBHEERDHAR
ICETAZE#BMELTVWET, S5 &£V
REMLGRET, R Y M7 — 7HEEDEEEEX,
- GAEMEIEMEIORREICHRY BHA THET,

In 2008, DASH was fused with FBAS, which spe-
cializes in the chemical analysis of wood biomass,
especially lignin components, to support the system-
atic analyses of plant metabolites and concurrently
facilitate the cultivation of diverse transgenic plants.
DASH/FBAS is available for domestic and internation-
al collaborative research activity.

At DASH/FBAS, the interactions between plants and
environmental stresses, the atmosphere, soil, microor-
ganisms, and insects are characterized, and the eco-
logical network is connecting these is further studied.
The development of novel materials from transgenic
plants is another guiding purpose for DASH/FABS.
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4$EFERFEOXRFIA - LFEMAZERLE Joint Usage / Research Center for Humanosphere Science

EHFET—EN—2R
Database for the Humanosphere

HAEE T — & R— 13, NS BT AIFERRIC D &
DVWTEHSINTT— 5 ODERETY, WIFEHTefts
BHAFE T — 7 R— 2L 2088 H - T, — DI EE
EHPNPET HLAREEART—F T, b9 —DI3EFEICH
THBRBTTF—FTT 2D RIHID|ETEBTL]F—
FR— A& L CHRFEFRAE - EFEEEZ LT 5 &
EDHIT, REHMERICT L0 EHFENN—F vV
74—V R B MHERASNICRE LT TS, Skt
BT — 7 XR— 2D AR, ROALER 7 — A, Hf
RREDREDZDODE Y 2 TV T Kk EORMEE %
T2 TVET,

MR E=E

Xylarium

MEEREE S, RN 53 FICEBRAMHEARERLE (R
BESKYOw & U TIERBEH S N7z 2 & #2240, BN
S5F ISR INE Lo LIE, #EP S < EERDIX
E%21FE U, AIOKRFRMHTRR. FEHER & I
MR L TVET,

The RISH Xylarium was founded in 1980 and registered
in the Index Xylariorum with a code address of KYOw in
1978. Most samples are botanically authenticated, and
some correspond to herbarium specimens. Collection and
exchange of wood samples continues to the present day.

'The database for the humanosphere consists of two types of data
accumulated from research at our institute. One is the collec-
tion of wood samples and wood microscopic sections placed in
the xylarium; the other is the collection of digital data related
to the humanosphere, including the terrestrial human habitat,
the forest-sphere, the atmosphere, and outer space. These elec-
tronic data are open to the public via the Internet. To integrate
information on wood samples and digital data for the public we
have established the “Virtual Field for the Humanosphere” in
the xylarium, which includes PC terminals for database inquiry,
an exhibition booth for wood culture, and presentation space for

visualizing research results.

MEBREZEDRET 2 [HD] DT — 2 X=X T H B3AMIEZE
AELRFIAICH L. AMESZ HRERE. AeARED
Dbl ZRRNZICEMER LA L EDMFEREHHEL T
WET, ZO—RE LT, BRERATENESSL L bEL
TWET,

BETET—EN—ZADEHTHELIZIZ— T LFMD

[EMIEAR] T XLRFREE CEIEEZFRDOB N 15T,

EEXA L OEENDER L ETEL M) B2 EMER
FRAYICIRE L TV E T, RERER & L TROIYEEREAIC
B5T3SEIELMAET —FICHEINTVET,

Cooperative research projects on wood anatomy, wood identification,

and interdisciplinary wood science, i.e. wood and human culture, are

ongoing. We also provide a course in wood identification.

Aged wood samples from historical buildings make a major contribution

to research on wood culture and sciences.

I%%?—ax—z
On-line Database

FHEIEBIRIET—4 Database of the Space Electromagnetic Environment
AIHRIEE U AT IXVEEZERE DD > (FHEE CEHEIL AFHEBEEMIREICET 57— 4~X—X T,
The database of the space electromagnetic environment contains plasma wave data observed by plasma wave receivers located onboard satellites.

L—4—K&REHFT—4 Atmospheric Radar Observation Data

MUL—4—%I30 &, RBAZEEMUBRAMOSEATBAREICLS. RrSBEBEATICHP I TOBRAT—22AHAL TVWET,
This database provides observational data from the earth’s surface to the upper atmosphere , obtained by MU radar and related atmospheric
measurement instruments at Shigaraki, Koga, Japan.

FBEATREAT —4 Equatorial Atmosphere Observation Data

TA—NILERBATOER - EHORBELELIFERARDENTH, ECICEREBEMNREHICEC A > R T LEZORRICDONT
DT—2ERMHFLET,

The Equatorial Atmosphere Radar (EAR) provides atmospheric data from the equatorial atmosphere in Indonesia, where cumulus convection
is especially active, affecting global atmospheric circulation.

JO—=/NIVKTRERRIT—4 Global Atmospheric Observation Data
ERRART 2B LUVEEITO-NIVFERAT — 44 £ 2 BCRBW TSV T+ —~vy FTHEBELTVWET,
We provide global meteorological data in a NetCDF format that is self descriptive and network transparent.

AMEZIFMET — 2 N—2R Wood Diversity Database

AMERET —ZNXN—XTld, ARMZARKZTLINT — FOBEREAR. BEAEAMT —2X—2TlE, ARELEHOARMERDOER &
BEIFNERz AL TWE T,

The standard wood collection (KYOw) offers a full list of samples and corresponding microscopy preparations maintained at the Xylarium.
Anatomical descriptions and micrographs of Japanese hardwoods are also retrievable.

BERHEMEIEFT —2N—2R EST Database for Useful Plants

FEREMDOESTRIIZEEL TWEd, BMMOEEFESI CHERMEHE T2 ESTERIIDIRR. ESTED 5 FRS W B EFHENDT—T—
Fi&ZRHAEET T,

The expressed sequence tags (ESTs) of useful plants are deposited in this database. Homology searches against these ESTs can be per-
formed using the BLAST program. Keyword gene annotation searches are also possible.

HFEEEEFERT—4& Basidiomycetes Genetic Resource Data Base

ERIMFRELIFID SINE S hTE FDHEARN (AMESMHEFRBEORZIETRMER) DEFBRERRTE T, £AHAROER
FIEMDIRRHFIRET T o

This database provides searchable bibliographic data for dried fruiting bodies of wood-rotting Basidiomycetes, collected since the 1920’s,
and genetic data from stock cultures at RISH.

FRSOMREL SRt hic
EFEICEDET—EN—2A
MEREMF —OSERT— % FIERE
EZERETOSY b THITRRIE
EMHRRT —EN—2

Humanosphere-related Database Provided
by Researchers Inside and Outside of RISH

Auroral images acquired from the South
Pole Station in Antarctica / Cloud-top
heights product estimated by geostation- 3 ‘
ary satellite / Meteorological data from an =]
industrial plantation of Acacia mangium il

.
WWM
Ul it
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RISH Member Profiles

= y/
EI-E 1 ]ﬁ Igl é mf;"ﬁﬁﬁ' m ‘/j}f ;‘f:\ Division of Diagnostics and Control of the Humanosphere

I ITUTIVINA A —4EF  Laboratory of Material Biology

MR OTERE - 0B 5 2 i - AR REAR BT 0 & Ffe ]
BEAT R ORI TTRELE 2 FZE L T E 97 A ORETD S
[KRODPWNID b B2 L 97,

‘—A';#K'H_’, R mAEL (BF)
Tomoya Imai

Professor / Dr. Agric. Sci. (Kyoto Univ.)

W FER T ORI

INA F = A O - YA

KA DFENEIRAT D720 DFFF PP

Synthetic biology of biological macromolecules

Structure-property relationship in solid biomass
Development of new methods to identify the origin of wood material

HEEHFFF o mAtEt (2%

Suyako Tazuru-Mizuno
Assistant Professor / Dr. Agric. Sci. (Kyoto Univ.)

We investigate the structure-function relationship in the formation and
degradation of biomass to understand its potential as a sustainable mate-
rial. We also conduct interdisciplinary research about “Kidukai”, tradi-
tional species-specific wood uses.

EIZEE— phs A

Kei’ichi Baba

Assistant Professor / Dr. Agric. Sci. (Kyoto Univ.)

M & ARG LD LB

SRR AERE R & O 7 SRR A HE O i HH
BAROEN B L Oy hEISE

Physiology of wood formation and xylem differentiation

Wood formation under the shortened annual cycle system
Response of trees to microgravity or gravity direction

I ﬁ**{'ﬁ%ﬂﬂ%ﬁ'é’ﬂ{,ﬁﬁi? Laboratory of Metabolic Science of Forest Plants and Microorganisms

HEOERRE © AL AR A 7 ARk
ML DIRHTS B 2 & T HRERO TR & REIZE T 23
BEFIE 21T > T T,

W5 E{RRR 2z woAmiE

Toshiaki Umezawa

Professor / Dr. Agric. Sci. (Kyoto Univ.)

V) 7 F VEEQEARD AL LT A

) 7= VIO s AT
FERAE R A S 55 F < A OF R
Mechanisms for phenylpropanoid biosynthesis

Molecular mechanisms for lignin biosynthesis
Molecular breeding of biomass plants for a sustainable society

INBREE 2 BERS AL (T

Satoshi Konishi

Specially Appointed Professor / Dr. Eng. (The Univ. of Tokyo)
FRTFAFEY T4

BRlG T4

Sustainability Science

Fusion Technology

S KR SEdis - Emig T rO0— RARE
Daisuke Shibata

Specially Appointed Professor Coordination Fellow /
Dr. Agric. Sci. (Kyoto Univ.)

) 2

NWAX T I/ad—

Omics sciecnces

Biotechnology
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Using ideas and approaches based on chemistry, biochemistry, molecu-
lar biology, and genomic sciences, we study the structure, formation, and
engineering of plant secondary metabolites that constitute an important
part of forest biomass.

RIDIBE Uz mAtet (8%

Yuki Tobimatsu

Associate Professor / Dr. Agric. Sci. (Kyoto Univ.)
FiRE DRSS & TR

N 7= v fbF L AL

INA A= A OS5 E R

Structure and formation of plant cell walls

Lignin chemistry and biochemistry
Molecular breeding of biomass crops

== paEms swatet (83

Bunzo Mikami

Specially Appointed Professor / Dr.Agric.Sci. (Kyoto Univ.)
HEXEAWE (5 2 78 2 B0 X RS ST

FOR B SE ORETE & BERE

Structural Biology (Protein X-ray crystallography)
Structure and function of food-related enzymes

T B e wat (B
Takeshi Ara

Specially Appointed Associate Professor /
Dr.Agric.Sci. (Kyoto Univ.)

RNVFF I v AT —FN— A DORE

A 5 R0 — MENTIC & B AR ORI

Development of multi-omics databases
Reconstruction of metabolic pathways using metabolome analysis

I INA AR AZHAEF  Laboratory of Biomass Conversion

V7 )T — A RNA = A DL RS B FERE K ONE
Fon A~ AR B R OFSREIRAT. AR BE R 5
OIS, RESE W E S REOM % x L B LT ##
HLEAEBE OMALICE L $3

JEDRET] #us mARIS

Takashi Watanabe

Professor / Dr. Agric. Sci. (Kyoto Univ.)

SR E1 A % i3 B A2 S RES RS O A

BERETEWEL - N A IR DN A F < 225

INA T2 AZEWD 728 O ARSI ZE

Biodegradation mechanisms of selective white rot fungi

Conversion of biomass into functional materials and biofuels
Studies on biocatalysts for biomass conversion

MBS 1S - % mARL (B

Hiroshi Nishimura
Program-Specific Associate Professor / Dr. Agric. Sci. (Kyoto Univ.)

WIEEME oeus aAEt (2%

Kaori Saito

Specially Appointed Associate Professor /

Dr. Agric. Sci. (Nagoya Univ.)

INA T ADHT LW T O & 2 DR%E

INA = AMARIS B B LS AEE T
Efficient conversion of lignocellulosic biomass
Dissolution of biomass and structural analysis

We contribute to establishment of sustainable humanosphere through
fundamental and applied studies on conversion of lignocellulosic biomass,
functional analysis of biomass-degrading microorganisms and enzymes,
advanced structural analysis of plant cell wall components and bioreme-
diation.

JEEE AN o Akigt (B2)
Takahito Watanabe

Assistant Professor / Dr. Agric. Sci. (Kyushu Univ.)
HEBHRO7Ta T4+ 3 7 2

BREG SR R 07 7 3 7 A
BHSLD 72D DN 77 ) a Y —
Proteomics of white rot fungi

Genomics of xenobiotic-degrading bacteria
Biotechnology for bioremediation

Sadat Mohamed Rezk Khattab
HETEEET S TV T XN IVKEE LT

Program-Specific Junior Associate Professor /
Ph.D. (Al-Azhar Univ., Egypt)

FElED & OTERHUH L

INA FIRRIANDINA F < 2%

Fermentation and Yeast Metabolic Engineering.

Conversion of biomass to biofuels and value-added products.

I ﬁ**;ﬁff?ﬁﬁﬂﬁ;} Laboratory of Plant Gene Expression

iy % i & 3 5 HMEAEM O HBIE T & F O O5 T4
W) - AACEIIENT A & Wi OREIIHH & 2o R %
HELTVET,

The molecular functions of valuable genes from plants and other relevant
organisms are genetically and biochemically studied. We also aim to inte-
grate utilization of the studied useful genes for human life.

PILBESE s At (2%
Akifumi Sugiyama

Associate Professor / Dr. Agric. Sci. (Kyoto Univ.)
AERBRE & M AR B 2 R O E

TR ARR T O FEBI T & AEREMAT

Rl R B % P 7oA 5 & A A R A
Metabolites involved in rhizosphere interactions

Expression and functional analysis of membrane transporters
Metabolic engineering in plants and microalgae

EFEE saEpy wERklEL (I%)
Hiroaki Kusano

Specially Appointed Assistant Professor /

Dr. Eng. (Tokyo Univ. Sci.)

R LD 720 O FHEREOfF

W D5 T R-IZE L 7 A

Gene discovery for metabolic engineering in plants
Plant molecular genetics and genome editing

KIF—50 Uz RAZKE

Kazufumi Yazaki

Professor / Dr. Pharm. Sci. (Kyoto Univ.)

T — A DA AR & A LA %E
TEIBEREMEIR S TS Ddirk bk O fF
ABCHHE % &% L7 O LAt FbshE

Study and engineering of plant secondary metabolism

Transport mechanisms of functional small molecules in plants
Physiological functions of ABC transporters in plants

AR o mitgt (8

Munakata Ryosuke

Assistant Professor / Dr. Agric. Sci. (Kyoto Univ.)

Tl DR T3R0 B3 O A B R IE

RERRFAL (S 00) A A LI AT

WA = 7R Rk O A IR O Az i

Biosynthesis of plant metabolites showing pharmaceutical and /or toxic activities

Evolutionary analysis of plant specialized (secondary) metabolism
Microbial production of plant bioactive molecules

the K BEMSR #EAEL (2%

Masaru Nakayasu
Specially Appointed Assistant Professor /
Dr. Agric. Sci. (Kobe Univ.)

VeI B B AREBUL & DHRsR
TP LA OARIENZ 3515 2 BRAEMAT

Exploration of rhizosphere chemicals involved in the
regulation of crop robustness
Functional analysis of plant specialized metabolites in rhizosphere
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I *’;ﬁ*ﬁiﬁ“%@lﬁﬁ;} Laboratory of Atmospheric Sensing and Diagnosis

W Ot - EME AN L CRRBE Z 02 A - RIS
RHL., AR OMOFIEZE 5 GHREFTRITL T Ed. €
DIzODY) T— ¥y FFERLWE B R L T E T

We study and diagnose Earth’s atmosphere through accurate, long-term
and comprehensive sensing using radio, light, and sound waves. We also

develop various radio-optical atmospheric probing techniques, such as
radar, lidar, and GNSS meteorology.

BT Eus mAtEt (5%

Koji Nishimura

Associate Professor / Dr. Infor. (Kyoto Univ.)

L= =2 X BHERKADHEH - f A=V > 7
FRTCAE LB, RFZ2[H] 7 — & fdT

FHSRTE S e T v 7

Development of radar technologies for the atmosphere

High-dimensional and space-time signal processing/data analysis
Inverse problems of measurement and mathematical modeling

BOEZ e AL (I%)

Hiroyuki Hashiguchi

Professor / Dr. Eng. (Kyoto Univ.)

Sev KRB DB 5

HRERRL — 7 =12 X B RERAD BT
TRREIIFCE$ % BHAEZE

Development of advanced atmospheric measurement techniques

Observational study of the equatorial atmosphere using the EAR
Observational study of lower atmosphere dynamics

TMRIEH Emsms TEAEL (25

Masanori Yabuki

Specially Appointed Associate Professor /

Dr. Sci. (Chiba Univ.)

7 0OV B 5 2 BT ZE

KREB DIz DT 4 5 —Fiifi DFFE

Observational study of aerosol optical properties

Development of lidar techniques for atmospheric measurements

I U—Q—*’ﬁﬂ%‘-ﬁ;} Laboratory of Radar Atmospheric Science

VHFH MU L —%—, FERKRL—F =% )75 3 ) o
SRR L — ¥ —HAIMOBFIT & 5 i Fr 5~ S M E km @
KEBE S - BRSIE & I ETRHEOBINMIIZ 2 95 L
TWVWET,

Experimental research on the dynamics and electrodynamics, especially
vertical coupling processes, of the Earth’s atmosphere, through the devel-
opment of advanced atmospheric radars from VHEF to millimeter-wave
band, such as the MU radar in Shigaraki and the Equatorial Atmosphere
Radar (EAR) in Indonesia.

HILEE exr At (552

Tatsuhiro Yokoyama
Associate Professor / Dr. Infor. (Kyoto Univ.)

W7 Y 7RIS B T 2 R A
EHEPEERLBI R OBAEY I 2L —v 3 v
RS — B T A A

Tonospheric observation in Southeast Asia

Numerical simulation of ionospheric irregularities
Vertical coupling of atmosphere and ionosphere

U7 B sz a1

Mamoru Yamamoto
Professor / Dr. Eng. (Kyoto Univ.)
EHEE A L ¥ 259 7 1 Off%E
FHFHEC & 2 KERELIE OISR
KA L — ¥ — 3 27 LA Of5E
Tonospheric irregularity

Atmospheric turbulence layers with radar interferometry techniques
Atmospheric radar systems

RABEE srmr mATE

Toshitaka Tsuda

Specially Appointed Professor / Dr. Eng. (Kyoto Univ.)
REPEGETHEA D B 5

P RSF

Observation techniques of the Earth’s atmosphere
Middle atmosphere sciences

I k’,—ﬁﬁﬂ;ﬁﬂi——&ﬁﬂ#ﬁﬁ!} Laboratory of Atmospheric Observation Data Analysis

INAT = VDRGELHE, READ T A F— B HE 7 k]
ZR7ZLTBY, S 2 U CAMOFEEC 3 308
2 h 25 2 ENTHREINT T ARG O T 70—
FERMCT, REELRORE A 7 =X L L ShiEi%,
ANVF-EL Bex RREEREIZBITAEDST A F I 7 AN
DEIOWT, ERIOITEZ L £9

Small-scale turbulence plays a crucial role in the atmosphere’s energy
cycle and is expected to have an increasing impact on human activities in
the atmosphere due to climate change. We conduct experimental studies
of its properties, generation mechanisms and impacts on vertical trans-

port, energy budget, cloud dynamics at various altitudes and latitudes us-
ing multi-instrumental approaches.
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Hubert Luce
iR/ T Y —OKRFEEL
Professor / Ph.D. (Toulon Univ., France)

TRAAOV—5— L[ 208 17— 5 fi#r

KEFGE BB X OANZEE OB A B

KREFLIEASRER%E L ED T A TH 4 7 VICE 2 bt

Radar/in situ data analysis of the lower atmosphere at various latitudes
Multi-instrumental observations of atmospheric turbulence, waves, and
instabilities

Impacts of small-scale turbulence on vertical transport and cloud life
cycles

ARBIRE RIS 5

Laboratory of Atmospheric Environmental Information Analysis

70—V R BINRREEU H EBE - BN L 51

BN RGBT MAERETIINTT 5 2 & T IIRREIRE
D e fTRo TVET,

Atmospheric conditions are monitored and diagnosed on the basis of

synthetic analyses of global environmental information obtained from

satellite observations, complementary ground-based observations, and

laboratory experiments.

EBEITAL s #E gt 08%)
Kenshi Takahashi

Associate Professor / Dr. Sci. (Nagoya Univ.)

I EEMAE

Laboratory of Interdisciplinary Research

AT 2 BT B KD EDD %03 &2, & AZHEAISHE
769 AHMELAIIZE R B L CENATSEE D58 T

A domestic and international visiting professorship for interdisciplinary
research among the fields constituting the humanosphere.

AR B zams mkiEt (I9

Yutaka Hitomi (R4.4.1-R5.3.31)
Visiting Professor / Dr. Eng. (Kyoto Univ.)

f IA 1? Igl Eﬁ )}' éﬁ“ bkm 3% ;?F‘\ Division of Creative Research and Devlopment of the Humanosphere

I ﬁfﬁ*)j’ﬂﬁ“ﬁﬁﬁ;} Laboratory of Sustainable Materials

ANENA T AW ERBEZRY . T ORFE A LK
BRI BIARETEM 2 B3 5 2 & T SRR IR BRBLAE R
MY AT LOWEZDILTWET,

BRI sz watEs (23
Kenji Umemura

Professor / Dr. Agric. Sci. (Kyoto Univ.)
RERAAM AR DFRFE
PHARBEMHOBIZE

A AR OHL L THALECEE S 2158
Development of natural adhesives for wood

Development of new wood-based materials
Degradation and durability of wood adhesives

We aim to establish a sustainable and circular system for the production
and utilization of wood biomass by exploring its structure and function
and developing environmentally friendly wood-based materials that take
advantage of these characteristics.

*’RE;# EBIR TAEL (BF)

Miyuki Matsuo-Ueda

Associate Professor / Dr. Agric. Sci. (Kyoto Univ.)
KM ORAEZEALS & OB B S BAF%E & 2 DI
BARD D)2 iR LBk & & DIsH

Natural aging and thermal treatment of wood and

their application
Application of mechanical optimization of trees

I iﬁ*ﬁﬁiﬁﬂﬁﬁﬁ Laboratory of Timber Science and Engineering

KESA < ZAOME LSRR ERY . ZOYFH A 160 L7-fK8R
AR FM 2RI 5 2 & T B0 R IR BRI AR REA)
HY AT LOWELZ2DELTHET,

I+ 18 s mxEt (T3

Hiroshi Isoda
Professor / Dr. Eng. (The Univ. of Tokyo)

Wi - RBUBAEHEREHAR D Bi5E
AREMEEOREHE & PERERFAL

Development of mid-rise, multi-story large-scale

wooden buildings

Structural design and performance evaluation of construction with
timber-based composite materials

# FN1T sExus wmAE

Tomoyuki Hayashi

Specially Appointed Professor / Dr. Agric. Sci (Kyoto Univ.)

AR BN OB

i AR SR & PERERTAI

Utilization of wood for civil engineering

Processing technology and performance evaluation of structural wood-based materials

We aim to establish a sustainable and circular system for the production
and utilization of wood biomass by exploring its structure and function
and developing environmentally friendly wood-based materials that take
advantage of these characteristics.

eh)i| Ex HEHIR RAEL (T%) R"AEL (BF)
Takafumi Nakagawa

Associate Professor / Dr.Eng., Dr. Agric. Sci. (The Univ. of Tokyo)
BT O BISHRNT T DO R %E

3WILCADTEIRAEIEH L At o R O %
RIEEL OIS ORI 3 578

Development of collapse analysis method for timber structures

Development of structural performance evaluation method for wood houses using 3D CAD Information
Sophistication of the seismic diagnosis for wood houses

INRETF 1EmE wARtE

Kohei Komatsu

Specially Appointed Professor / Dr. Agric. Sci (Kyoto Univ.)
M ORE

SR E NG E DR

History of the glulam

Development of the engineered joints for the glulam structures
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I i%#ﬁﬁ%ﬁﬂﬁ;} Laboratory of Active Bio-based Materials

ANEZII O &3 AR OREE & PRI EE & ORISR
WCOWTHITT 5 & L IS TORHRUCEED W THRER 24
HISRDF / MEOML - SEHM ORIz O LTV E T,

We aim for the innovation of a variety of advanced processing technolo-
gies and functional materials related to sustainable bioresources, such as

wood, based on the fundamental study of their physical properties and
control mechanisms.

WEBEXEB HEHUR BKIEL (BF)

Kentaro Abe

Associate Professor / Dr. Agric. Sci. (Nagoya Univ.)

B a—Z - X5 2 ORI & AR5

TSR - BEFEMSE OB

AWtk & Ml BERE S B3 2 058

Characterization and advanced application of cellulose & chitin

Effective utilization of plant residues and waste
Wood physics and cell wall structure

JEBEGE NS BT 10— RktEtE (T%)
Masayoshi Watanabe

Specially Appointed Professor Coordination Fellow /
Dr.Eng. (Tohoku Univ.)

4 I R—=3 3 VEOR

DO ) AN

Innovation policy

Manufacturing technology

BFRE sEs maes

Yasuki Matsumura

Specially Appointed Professor / Dr. Agric. Sci (Kyoto Univ.)
SR B O i R )

RA B IR LN LA~ DR H

Quality control of food dispersion systems
Application of non-utilized materials to food products

chE B Esus/ AR

Fumiaki Nakatsubo

Specially Appointed Professor / Dr. Agric. Sci (Kyoto Univ.)
ARG AL T LN A &~ ARG E5E

INA A A DR LA & YrErdE

Synthetic organic chemistry and woody biomass

constituents
Chemical structure-property relationships of woody biomass

I ﬁﬁ%ﬁ%ﬁﬂé{tﬁ;} Laboratory of Fiber Multiplication

KGR s mARE
Hiroyuki Yano

Professor / Dr. Agric. Sci. (Kyoto Univ.)
tva—RF 77 74 N—D#E L FIH
PN oL/ dlf

Production and utilization of cellulose nanofibers
Enhancement of wood properties

HhE2— o3 wAtEt (83)

Soichi Tanaka
Assistant Professor / Dr. Agric. Sci. (Kyoto Univ.)

NE R OZETIN L

RbF DI R AL

At oWtE T e FHOBIEA, S

Deformation processing of wood and wood-based materials
Impregnation of wood

Wood physics for processing and utilization

NIHF— wiEms =reE

Shuichi Kawai

Specially Appointed Professor / Dr. Agric. Sci (Kyoto Univ.)
ARBEAE 22 ] & e

WY A7

Wooden habitat and human health

Studies on aged wood

Hﬂﬁj’f‘, IR BKELT (IT%)
Arimitsu Usuki

Specially Appointed Professor / Dr. Eng. (Nagoya Univ.)
R ~—/*tha—2x+F /774 3—(CNF)
VRV PR

Preparation of Polymer/cellulose nanofiber (CNF)

composites

AIRARBRE] sz AxEt (T%)
Takashi Kuboki

Specially Appointed Associate Professor /

Dr. Eng. (Kyushu Univ.)

v —2F 7 7 A N—iLE G TR AR R
TR AR OO

Cellulose nanofiber reinforced polymer composites
Processing of polymers and composites

AGZE I CIA SR S N2 B R 2 Bme L L. SRR L
G5 2 & T BEERRRIISET 2 BOME ORI Z D
SLET,

We target creation of smart materials responding to environment and
external conditions by functionalization of fibrous materials around us
and its conjugation with materials of different properties.
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BAFKEB F Bemig/ oai7R, > AV b /B AL (T5)
Satoko Okubayashi

Program-Specific Professor / Dr. Agric. Sci. (Fukui Univ.)
A~ — ke

TR T & — 2T

HBERAAARIC X 2 AP

Smart fiber materials

Processing with high energy charged particle beams
Impregnation technique using supercritical fluid

I E{Iiﬁtﬁ;{:ﬂ;ﬁﬁ Laboratory of Innovative Humano-habitability

KEGRERE L BRAERRRE L OREEERRICBITZA
BRI B B IERIIISE 2 b 210, BB B AR
HFEBR Y AT LA ORED S LTV E T,

ARHEF w0z At (25
Wakako Ohmura

Professor / Dr. Agric. Sci. (Kyoto Univ.)

AWM B OHARE - A:fig

RS CER ORI > 2 T 5 DB%E
Physiology and ecology of wood-deteriorating

organisms
Development of a detections system for habitat degrading organisms

SHthm Ems mAat

Yuji Imamura

Specially Appointed Professor / Dr. Agric. Sci (Kyoto Univ.)
AR RAR

REOME LN

Wood preservation
Wood properties and processing

Fundamental and innovative investigations of natural and living-sphere
environments are conducted with an emphasis on the symbiotic relation-
ships with forest and wood resources. The conversion of wood biomass
to fuel, chemicals or advanced carbon materials using thermochemical
technologies is consequently studied.

YA 27 @ AL (23

Toshimitsu Hata
Junior Associate Professor / Dr. Agric. Sci. (Kyoto Univ.)

BEREMEA R DBAZE

BASEAR % FI 7 L B oA 3

HTBAMERIC & 2 RFEME DT

Development of functional carbonized wood
Development of useful chemicals with thermal conversion
Analysis of carbon materials with electron microscopy

SRS #EmE A (T5)

Kozo Kanayama

Specially Appointed Professor / Dr. Eng. (Osaka Univ.)
A DZETEINTLNC & 2 BHEARD BT

AW OEHEREALD 7200 DER Al

Deformation processing of wood into complicated

shapes
Impregnation techniques for highly functional wood quality

I ﬂiﬁ%ﬁ&ﬁiﬂﬁ};} Laboratory of Applied Radio Engineering for Humanosphere

IAVF— - BEEREO—D2 DR TH 5 KSR (SPS) D7z
OOIA 7 aPWTA XYV ABNMEEOWER, SFSFRTA
X L AKRBEONZE, ~ 4 7 vk 2o LAY 25
BHZSICHL D ATV E T,

BREELRR s wAEt (I
Naoki Shinohara

Professor / Dr. Eng. (Kyoto Univ.)
FHRRFE R

<A 7 0PI A X L RAEIRE

~ A 7 BB

Solar-Powered Station/Satellite (SPS)

Wireless power transfer via radio waves
Microwave-applied technology

EHEIET ERus ARRTAEL (E)

Junji Miyakoshi

Specially Appointed Professor / Dr. Med. (Osaka City Univ.)
AR Rl

LT

Bioelectromagnetics
Wireless power transfer

We pursue research to wireless power transfer via microwave not only

toward Solar Power Satellites/Station (SPS) but also various applications

through microwave applied engeering for the humanosphere.

SBKRE e AL (T2

Tomohiko Mitani
Associate Professor / Dr. Eng. (Kyoto Univ.)

MR RE
~A 7 aP LS 7 A
FHIKBFEEAT

Wireless power transmission
Microwave chemical processing
Solar-power station/satellite (SPS)

] R IR RAEL (I%)

Bo Yang

Specially Appointed Assistant Professor /

Dr. Eng. (Kyoto Univ.)

PNGIAL 5 WAL ERTS

HEEhERN~ A 7 ajkE

High power wireless power transfer

Microwave power transmission with auto-tracking beam-forming features
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I iﬁﬂﬁéf%ﬁﬁisﬁﬁﬁ Laboratory of Computer Simulation for Humanospheric Sciences

A== Ea—F 2B LT, T2 OERERBEOMAT
EFHATHEMALCOTET LA X ¥ M efiknEd, &
5T NHOEFICHDAWHENIGRE Y I 21— a Y LT
HAFRE DL % P L 9

We evaluate electromagnetic environments in natural space plasmas, as well
as those around the spacecraft itself by taking full advantage of supercom-

puter resources. We also perform computer simulations of the cycle of ma-
terials in the humanosphere, in order to predict possible future variations.

BEEhEY mus wEAlEL GE2)

Yusuke Ebihara

Associate Professor / Dr. Sci (Grad. Univ. Adv. Studies)
RSP & BT DY I 2L —Y g ¥
WRREYFTA =DV I 2L —Va v

Kb -Gy I 2L —va v

Ring current and radiation belt simulations

Magnetic storm and substorm simulations
Solar wind-ground coupling simulations

AH=ER s =ATHE
Yoshiharu Omura
Professor / Dr. Eng. (Kyoto Univ.)

T 7T A~ IERICEBN FH EAEH DR RS

AAEB OWRIFROF S I 2L —2 a3 ¥
FHRFHABREE O F AR

Computer experiments on nonlinear wave-particle interactions in space plasmas

Computer simulations of material cycling in the humanosphere
Computer experiments on the spacecraft environment

3 1RE BER% RmAEBL (IT9)

Hsieh Yikai

Specially Appointed Assistant Professor /

Dr. Eng. (Kyoto Univ.)

IO FAHEAEHORIE Y I 2 L —Ya >
PIREEE OB Y I 2 L—Y 3 ¥

Numerical simulations of nonlinear wave-particle interactions
Numerical simulations on the inner magnetosphere

I %""-'E"EE', f?ﬁiﬁﬁﬁﬁ;? Laboratory of Space Electromagnetic Environment Exploration

FHEOFAILAZ 1355 L THEENI 2 2 BREROHFEZ 5
O B720, FHE EBRE LAz sy b RARRIC X
LEMBRBRAL DT — VN 2570 TWE o RILAUE
ANERIBTHERE OFFE 7 CREBAM OMFFEIZ S I MA TV 9

INMEFER] s wAtE: (I2)

Hirotsugu Kojima

Professor / Dr. Eng. (Kyoto Univ.)
WREBLOOY v M X 25 BRI

ANV RGBSR I ZR O BISE
FHEICB) 2 EREGTE

Exploration of space electromagnetic environments

Miniaturization of onboard instruments for space missions
Electromagnetic compatibility in spacecraft

FAER - 50 =AEE (15532
Yoshikatsu Ueda

Assistant Professor / Dr. Infor. (Kyoto Univ.)

Laboratory of Integrated Research

I%ﬁﬁ%ﬁﬁ

HAFEIFTE DM 4 DIFIRO BT L BEF 2 SIES L A7
Z NEHOEGE DY & UTHENLS 5 720 DA 27 2 HEE S
BHHENIFZER B & OCEWNIFZER D778 T3

A domestic and international visiting professorship for integrating vari-
ous aspects of humanosphere research.
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We investigate space environments via satellites and sounding rockets to
promote an understanding of the space electromagnetic environments
based on space science and radio engineering, which is vital for expanding
the humanosphere in space. We also pursue the study of exploratory tech-
niques through the development of ultra-miniature onboard instruments.

M 1 e miatEt G8%)

Satoshi Kurita

Associate professor / Dr. Sci. (Tohoku Univ.)

TRAMABENN X 2 1 ERIERERA

BT ARG X 2 U 2 By O BEIO L

HUERIETT — RS B

Exploration of space electromagnetic environment based on satellite observations

Observational study of radiation belt variations driven by wave-particle interactions
Coupling between Earth’s radiation belts and upper atmosphere

FaX =R AR HTER

Technical Division

RET 38 #hsrimss

Hajime Sorimachi
Technical Staff

AT — & DOIER - HERF
MEGRAE OMER: - B8
SEHLFEF IR FE R & IRHRiGE)
Wood diversity database management

Xylarium technical management
Cooperative research support and publicity

tl}: 1? Igl ﬂ% ﬂé If)':ﬁ *ﬁ m %E "E ‘/ 9 == Center for Future Pioneering Research on the Humanosphere

I 'IZVQ—E Center Head

T+ 18 - 5E 7AEE (TP

Hiroshi Isoda
Professor / Dr. Eng. (The Univ. of Tokyo)

AMEEERE IV b

Unit for Interdisciplinary Research on Wood Science

AEEFIRF o - % AL (2%

Suyako Tazuru-Mizuno

Assistant Professor / Dr. Agric. Sci. (Kyoto Univ.)

WT 27 ORNEAUS OBFET — 5 ~— A4
BRI BV 2 HrBlF 0 B%E

A BT B FINARLITSE

Wood species database construction for East Asian wood heritages

Development of new methods for wood identification
Isotope ratio studies in tree rings

=21 R—=VE B
refer to p.21

Feimat Al BRI =Y b

Unit for Advanced Measurement and Technology Development

LEAZRS o At (55
Yoshikatsu Ueda

Assistant Professor / Dr. Infor. (Kyoto Univ.)
BCHACK RS MG TR (Bl - 3)
PR O FEAE T LA AR P D B AR
70 b AREFEM OBERULFAEEO IR
Research for Fukushima reconstruction

Electrical and electrochemical properties of fine bubbles
Basic properties of proton-conducting material

—22R—=V L
refer to p.22

I jc';ﬁﬁ**ifﬂﬁ{’ﬁﬁﬁl:‘y |~ Unit for Atmosphere-Plant-Soil Interaction Research

BIEITA L sz axiet (2%)

Kenshi Takahashi

Associate Professor / Dr. Sci. (Nagoya Univ.)

PR % A U 7KK — A BB LA

L —HF—% F 7 RSB ORI

7 REBRZ & B RG-S DfFEH]

Atmosphere-biosphere interactions through trace gas exchange

Creation of laser-based methods for atmospheric observation
Laboratory study on chemical reactions of gases and aerosol

PIUBEE #3508 - HE - RAEL (2%
Akifumi Sugiyama
Associate Professor / Dr. Agric. Sci. (Kyoto Univ.)
=21 R—=V RSB
refer to p.21

NAA2R7A47 M) —EZERREI=Y b

Biomass Product Tree Industry-Academia Collaborative Research Unit

JEIPET] HAIE - #E AR

Takashi Watanabe
Unit Director / Dr. Agric. Sci. (Kyoto Univ.)

EHEF wEms wies

Keiko Kuroda

Specially Appointed Professor / Dr. Agric. Sci (Kyoto Univ.)
RAKEY OFEREMEH 2235 X OB RIIFZE

BBk A A — PRI & FAD 720 DFEERE

Functional anatomy and pathology of woody plants
Empirical research for cascade use and regeneration of Satoyama forests

FHHAE Boesms mxlt (B3

Hiroshi Nishimura

Program-Specific Associate Professor /

Dr. Agric. Sci. (Kyoto Univ.)
V77N — ANA 3 A DREHRERESEAT

A SRR T X 2 ARMEFIHHE O ff

INA F = ZHIRRINY DR & AEWiE T

High-resolution structural analysis of lignocellulosic biomass

Biodegradation mechanisms of wood-decaying basidiomycetes
Structure and bioactivity analyses of natural products

EIEEME oeus - #E BAEL (B3

Kaori Saito
Specially Appointed Associate Professor / Dr. Agric. Sci. (Nagoya Univ.)

—22R—=V %S
refer to p.22
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By Z&  Historical Background

AREFEMARPR HEERHEMA 52—
WRI RASC
RBRM19E ERINAT SN TEFEERRZCAMRERHI HE FBFN36&F REIAFIFHMEBESBHEMT GRS L TER
(1944) The Wood Research Institute (WRI) was estab- (1961) The lonosphere Research Laboratory (IRL) was
lished. established.
BH245F REAFMEBEELS BH56F REAFESEEKFR L 2—(Ce#
(1949) WRI was recognized as an institute affiliated to (1981) The Radio Atmospheric Science Center (RASC) was
Kyoto University. established from reorganizing and renaming IRL.
BH54FE  AMPLERRERNE & KB AFN59F  HEFIFHERLE, (EEMUELARREFR
(1979) Wood Preserving Facilities was constructed. (1984) A cooperative study program was initiated.
= = The MU radar was established.
BRISSE  MERETERE — ‘ -
(1980) The Xylarium was constructed. Fr5FE TR ET SRS (KDK) FRE
- - (1993) The KDK computer system was introduced.
FRSE  SAHMPI - 1 FEMPUCHA - IS h. AER — -
(1991) SRR R R85 A 7 OiEEREREREE (METLAB) 5B/
The institute was reorganized and expanded (1996) The Microwave Energy Transmission Laboratory
into four divisions. (METLAB) was established.
TR6F  AREMHERRKRER—I)ET TR12F FHRAFHEZERFHEATE b 2—(ELRHE) (CUHE
(1994) Wood Composite Hall was completed. (2000) RASC was reorganized and renamed as
the Radio Science Center for Space
and Atmosphere (RASC).
TR 16F(2004)  TEKRFEFEMGAN £33 (B - NEHZWRR &R - EREREHFMR > 5 — £HE5HR)
The Research Institute for Sustainable Humanosphere (RISH) was established.
FER17FE(2005) A¥HMBLELREFIBAMERE L CEEI2RA RISH was approved as a cooperative research institute.
FEATL — 4 — (EAR). REMHIERIR. BEBEHLEMEERDOOL). £F-FME I 2L—>3 271 —ILR(LSF).
7 —aN—ZEHEFEOZERRRA
Collaborations between the EAR (Equatorial Atmosphere Radar) in Indonesia; the Wood Composite Hall, Living-sphere Simulation
Field (LSF) in Kagoshima; the Deterioration Organisms Laboratory (DOL); and the Database of the Humanosphere were initiated.
T 184 (2006) [FRMRIS A o < ZEHEAH S X7 L (FBAS) |OERIBIA  Usage of the Forest-Biomass Evaluation and Analysis System commenced.
Fr195FE(2007) ES 1 TIVTREFBN—F w7 1 —IL K] %5%® The Virtual Field for Humanosphere was established.
TR 20FE(2008) EGEFHRAAEYIHCEOAREE &SP 4 A THERS RIS & €7 [FHErTRREZ BRI > X 7 4 (DASH) ] £3
RFIAMEEEE L TRME  The Development and Assessment of Sustainable Humanosphere (DASH) system was introduced.
Fr225F(2010) [EEBERZOERFIA - £RAZHLS| & U TEEFA RISH became the approved joint usage Research Center for Humanosphere Science.
FR23F(2011) EEERZOFHEEGIAME£ELE Frontier Research in Sustainable Humanosphere started.
SEYA 7RI XX —(RARERE (A-METLAB), STERMARERT> X7 4 (ADAM), FHEBHREEHAREMY
BERFME S X 7 L& HEMAICRB  The Advanced Microwave Energy Transmission Laboratory (A-METLAB)
and the Analysis and Development System for Advanced Materials (ADAM) were founded.
T26F(2014) 10AFCERA - BESEE. £HFEHNZOEHE[EFEREA DB & Hik
The 10th anniversary ceremony was held. “Introduction for Humanosphere Science” was published.
ER27 E(2015) MUL—Z—=HIEEEY1JLX b—IZFBE  The MU radar was selected as the IEEE milestone.
TR 28%F(2016) #MI v aRUEGEET7IOT7UY—F/ — ROEEN 2 FIA
A new mission statement and Humanosphere Asia Research Node program were introduced.
WDS (#HRRETF— %22 X7 L) IZHNEE  RISH was approved as a WDS Regular Member.
SHI2(2020) SFE T + —J LEFEES[AR 2R EFERZ A HFERZ15SEOSH LI hh 5| B
The 15th Anniversary Symposium (Humanosphere Science Forum Special Symposium) was held.
“FHERIRE AR R & EFEBRIFEMAEL Z5XL  Humanosphere Science Research Fund “For a Sustainable Future” was founded.
SF3E(2021) [N FF /<7 ) 7IVELEHE S X 7 L (CAN-DO) | 2 HEFIAME & L TR
Joint usage of the Cellulosic Advanced Nanomaterials Development Organization (CAN-DO) commenced.
FREASR L —4— (EAR) 20 AFitai - ERES Ko L& RifE
The 20th anniversary ceremony and international symposium of the Equatorial Atmosphere Radar (EAR) was held.
SM4E(2022) oL ETFBIR AR 2 — & 5L

RISH was reorganized and the Center for Future Pioneering Research on the Humanosphere was established.
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Campus Map

O HBAMAERERIBHR
Research Building No. 1
O BHEHBREERIR
Biomass Refinery Laboratory
O F/IO—R A7 - F/INIA
Nanocellulose Core, Nano-house
OF/T77IRN)—-F/T77 R )—1
Nano Factory, Nano Factory I

O IFEXRBE RS
Eco-Housing Factory “RISHusya”

O FRMXMFFAAESHE
Uji Campus Main Building
O FRMXMFFTAEMER
Uji Campus Main Building
O MHEREABRSEERAR
Wood-based Material Laboratory
O MiEREE

Xylarium
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Wood Composite Hall
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Development and Assessment
of Sustainable Humanosphere
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Laboratory

O VM VORI RILF—(E%E
KEfR (METLAB)

Microwave Energy
Transmission Laboratory

O FAERE
Electromagnetic Wave Laboratory

@ BEMAERER25H
Research Building No. 2

©
2]

o

o®




	01_cover
	02_h2+p01
	03_002-19
	04_020-3
	05_040-47
	06_048-表3 

